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ANSWER. 


The answer of James M. Hyde, defendant, to the 
bill of complaint of the complainant, Minerals Sep- 
aration, Limited, and Minerals Separation, American 
Syndicate, Limited. 

This defendant, now and at all times saving and 
reserving unto itself all and all manner of benefit 
and advantage of exception which can or may be had 
or taken to the errors, uncertainties or other imper- 
fections contained in the bill of complaint herein, for 
answer thereto, or so much or such parts thereof as 
it is advis it is material to make answer unto, says 
as follows: 


IT 


This defendant is not informed, save by the bill of 
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complaint, that the complainants, or either of them, 
are corporations organized or existing under or by 
virtue of the laws of Great Britain, or of any other 
country, state or nation, or are inhabitants of Great 
Britain, or any other country, having their principal 
offices in London, England, or elsewhere, and there- 
fore neither admits or denies the same, but calls fo1 
strict proof thereof. 


IT. 

This defendant admits that he is a resident of Basin, 
Jefferson County, State of Montana, and an inhabit- 
ant of the Northern Division of the District of Mon- 
tana. 


IIT. 

This defendant, upon information and belief, denies 
that Henry Livingstone Sulman, Hugh Fitzalis Kirk- 
patrick-Picard, or John Ballot did invent or were the 
original, first or joint inventors of any new or useful 
improvements in Ore Concentration described in the 
letters patent referred to in said bill of complaint; 
denies that the alleged inventions set forth in the patent 
sued upon was not known or used in the United States 
before the alleged invention thereof by the patentees, 
said Henry Livingstone Sulman, Hugh Fitzalis Kirk- 
patrick-Picard and John Ballot; denies that said alleged 
invention was not patented or described in any printed 
publication in any country before their alleged inven- 
tion or discovery thereof or more than two years prior 
to their application for letters patent of the United 
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States therefor; denies that said alleged invention was 
not in public use or on sale in the United States for 
more than two years prior to their said application for 
patent, and had not been patented in any country for- 
eign to the United States on an application filed by 
them or their legal representatives or assigns more than 
twelve months prior to the filing of their said applica- 
tion for letters patent of the United States; and deny 
that said invention had not been abandoned to the pub- 
lic. 


IPN 


This defendant admits Henry Livingstone Sulman, 
Hugh Fitzalis Kirkpatrick-Picard, and John Ballot 
obtained letters patent of the United States No. 835,- 
120, dated November 6, 1906, for alleged improvements 
in ore concentration; but this defendant denies that 
said patentees were the first or joint inventors or dis- 
coverers of said alleged improvements; and denies that 
the same involved any improvements in ore concen- 
tration; and denies that they made due or formal ap- 
plication to the Commissioner of Patents of the United 
States for letters patent of the United States there- 
for in accordance with the then existing laws of the 
United States; and denies that they duly complied in 
all respects with the conditions and requirements of 
said laws; and defendant is not informed, and has no 
knowledge, save by said bill of complaint, as to whether 
said letters patent No. 835,120 were signed by the 
Assistant Secretary of the Interior, and countersigned 
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by the Commissioner of Patents and sealed with the 
seal of the Patent Office in due form of law, and 
therefore denies the same; and denies that said letters 
patent secured to said patentees, their executors, ad- 
ministrators and legal representatives for the term of 
seventeen years from the 6th day of November, 1906, 
or any period, the full, exclusive, or any right of 
making, using and selling the alleged improvements 
in ore concentration alleged to be shown, described and 
claimed in said letters patent, throughout the United 
States and the territories thereof; and this defendant 
is not informed, and has no knowledge, save by said 
bill of complaint, that said letters patent are now on 
record in the United States Patent Office, and calls 
for strict proof of the same. 


V. 


This defendant is not informed, and has no knowl- 
edge, save by said bill of complaint, that on or about 
the 7th day of December, 1909, or at any other time, 
the said Henry Livingstone Sulman, Hugh Fitzalis 
Kirkpatrick-Picard and John Ballot, by an instrument 
in writing, duly, or at all, executed or delivered by 
them and bearing date of the last-named day, or any 
date whatsoever, assigned and transferred to the com- 
plainant, Minerals Separation, Limited, all, or any, 
right, title or interest in or to the said letters patent 
and invention, or that the said instrument in writing 
was duly, or at all, recorded in the Patent Office of 
the United States on or about the 28th day of August, 
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1911, or at any other time, and therefore denies the 
same. 


VE 


This defendant is not informed, and has no knowl- 
edge, recollection or belief, save by said bill of com- 
plaint, that on or about the 10th dav of Ortnher 101M 


P. 1327, L. 18, insert “or that said Minerals Separation 
American Syndicate, limited,” before ‘“ received ” 


tast-named day, or any date whatsoever, granted unto 
said complainant, Minerals Separations, American Syn- 
dicate, Limited, received or accepted the sole, exclu- 
sive, or any, right, license, power or authority to apply, 
use or exercise in the United States of America the 
alleged invention described in said letters patent No. 
835,120, for the term of two years, or any other time, 
from the said 10th day of October, 1910, or from 
any other date, together with the option to purchase 
said letters patent during said term of two years, or 
any other term, or at all, and therefore denies the 
same. 


VWI 


This defendant is not informed, and has no knowl- 
edge, recollection or belief, save by said bill of com- 
plaint, that the said complainants became or now are 
the sole owners of all, or any right, title or interest 
in or to the said letters patent or the said alleged in- 
ventions covered thereby, or any or all rights therein 


1326 Minerals Separation, Limited, et al., vs. 
Answer. 


by the Commissioner of Patents and sealed with the 
seal of the Patent Office in due form of law, and 
therefore denies the same; and denies that said letters 
patent secured to said patentees, their executors, ad- 
ministrators and legal representatives for the term of 
seventeen years from the 6th day of November, 1906, 
or anv. neriod. the full. exclusive. or anv risht of 


States and the territories thereof; and this defendant 
is not informed, and has no knowledge, save by said 
bill of complaint, that said letters patent are now on 
record in the United States Patent Office, and calls 
for strict proof of the same. 


We 


This defendant is not informed, and has no knowl- 
edge, save by said bill of complaint, that on or about 
the 7th day of December, 1909, or at any other time, 
the said Henry Livingstone Sulman, Hugh Fitzalis 
Kirkpatrick-Picard and John Ballot, by an instrument 
in writing, duly, or at all, executed or delivered by 
them and bearing date of the last-named day, or any 
date whatsoever, assigned and transferred to the com- 
plainant, Minerals Separation, Limited, all, or any, 
right, title or interest in or to the said letters patent 
and invention, or that the said instrument in writing 
was duly, or at all, recorded in the Patent Office of 
the United States on or about the 28th day of August, 
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1911, or at any other time, and therefore denies the 
same. 


WAR 


This defendant is not informed, and has no knowl- 
edge, recollection or belief, save by said bill of com- 
plaint, that on or about the 10th day of October, 1910, 
or at any other time, said complaint, Minerals Sep- 
aration, Limited,, by an instrument in writing duly, or 
at all, executed, or delivered, or bearing date of the 
last-named day, or any date whatsoever, granted unto 
said complainant, Minerals Separations, American Syn- 
dicate, Limited, received or accepted the sole, exclu- 
Sive, or any, right, license, power or authority to apply, 
use or exercise in the United States of America the 
alleged invention described in said letters patent No. 
835,120, for the term of two years, or any other time, 
from the said 10th day of October, 1910, or from 
any other date, together with the option to purchase 
said letters patent during said term of two years, or 
any other term, or at all, and therefore denies the 
same. 


VI. 


This defendant is not informed, and has no knowl- 
edge, recollection or belief, save by said bill of com- 
plaint, that the said complainants became or now are 
the sole owners of all, or any right, title or interest 
in or to the said letters patent or the said alleged in- 
ventions covered thereby, or any or all rights therein 
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or thereunder within or throughout the United States, 
and therefore denies the same (and this defendant de- 
nies the same); and this defendant denies that the 
alleged rights or privileges alleged to be secured by 
the said letters patent have been generally, or at all, 
acquisced in throughout the United States, or any part 
thereof, and denies that the said alleged invention 
described in said letters patent is of great, or any, 
value, or utility to the complainants herein or to the 
public generally, or at all, and this defendant denies 
that the complainants herein have made the said alleged 
invention profitable to themselves or to the public by 
careful, elaborate, or any, tests of said invention in 
its application to a wide, or any, variety of ores, or 
by extensive, or any, commercial use of the said alleged 
invention in different, or any, parts of the world, or 
by numerous, or any, demonstrations of the utility 
of said invention in the treatment of ores that are 
mined or treated in the United States, or elsewhere; 
and denies that the complainants have made, or that 
they are making, great, or any, efforts toward the in- 
troduction of said alleged invention into commercial, 
or any, use in the United States; and this defendant 
denies that the complainants have invested large sums of 
money, or any sums of money, in said alleged invention 
in the demonstration thereof or the efforts to introduce 
the same into use in the United States, or in making the 
same valuable to the public or to themselves; and this 
defendant denies that complainants will realize or re- 
ceive large gains and profits, or any gains and profits, 
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from the said alleged invention if this defendant shal? 
be restrained from practicing said alleged invention. 


VIN 


This defendant admits that he was for a period of 
about one year in the employ of the complainant, Mim 
erals Separation, Limited, such employment having ter 
minated on or about February 1, 1911, but this defend 
ant denies that when thus employed he was instructed 
by the engineers or experts of the complainant in all or 
any of the technical details or particulars as to the Said 
letters patent No. 835,120, or the installation or use of 
the process of ore concentration constituting said alleged 
invention; and avers that while in the employ of said 
complainant, Minerals Separation, Limited, as afore 
said, he was instructed in the practice and operation of 
certain processes which had been invented and discov 
ered long prior to the alleged invention by said patentees 
of the process set forth in their said patent, and further 
avers that while he was in the employ of said complain 
ant, Minerals Separation, Limited, he had no knowledge 
of said United States letters patent No. 835,120, was not 
instructed regarding the application or use of the process 
set forth in said patent, never saw said process in opera- 
tion, and received no information, knowledge, or im 
struction from said complainant, Minerals Separation, 
Limited, other than information, knowledge and instrue 
tion regarding matters known to the public long prior 
to the said alleged invention of said Henry Livingstone 
Sulman, Hugh Fitzalis Kirkpatrick-Picard, and John 
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Ballot, or their application of letters patent of the Unit- 
éd States therefor. 


1D 


This defendant denies that well knowing, or know- 
ing at all, the alleged rights secured to said complain- 
ants, or contriving to injure said complainants or to 
deprive them of the benefits or advantages from said 
alleged invention and letters patent, he did after the is- 
suance of said letters patent, or at any other time, in 
violation of any of the rights of said complainants or 
in infringement of said letters patent No. 835,120, or 
in defiance of any rights of said complainants at the 
fown of Basin, in the County of Jefferson, State of 
Montana, or elsewhere, install any apparatus for or 
carry on the use of the process of ore concentration set 
forth and claimed in the aforesaid letters patent No. 
835,120, and denies that he confederated with others, 
or confederated at all, in such installation or use, or is 
threatening to further induce others to make such in- 
stallation or use in infringement of complainants’ al- 
leged rights under the said letters patent; and this 
defendant denies that said complainants have been, or 
still are, deprived of great gains and profits, or of any 
gains and profits, that they might or would have other- 
wise obtained, and further denies that such alleged 
profits of which complainants have been deprived have 
been realized or enjoyed by this. defendant by or 
through unlawful acts or doings; and this defendant 
adinits that he has installed an apparatus and operated 
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a process at the town of Basin, Montana, for the con- 
centration of ores, but avers that said apparatus and. 
process consist in the use of certain principles and 
machines which were invented and discovered long 
prior to the said alleged invention of said patentees, 
and further consists in certain apparatus and opera- 
tions invented and discovered by this defendant, and 
further avers that the process practiced by him in 
the said town of Basin, Montana, does not infringe 
said letters patent, does not utilize any information con- 
veyed by said letters patent, and consists solely in the 
application of principles which were either discovered 
by said defendant or were the property of the public 
imeine United! States. 


x, 


This defendant denies that he has made and re- 
ceived, or is making and receiving, large, or any, prof- 
its, or advantages from the infringement of the said 
letters patent. 

Dol 


And this defendant denies that he has installed or 
used the said alleged invention set forth in said letters 
patent, or that he has committed any other unlawful 
act in this regard in defiance of the rights of the com- 
plainants, and further denies that he has committed any 
acts whatever which have had the effect of aiding, en- 
couraging or inducing others to infringe said letters 
patent in disregard of the complainant’s rights. 


a 
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This defendant denies that the complainants have 
caused any notice to be given to him of the alleged in- 
fringement of the alleged rights of complainants in the 
premises, or that the complainants have requested him 
to desist or refrain therefrom, and this defendant de- 
nies that he has disregarded any such notices. or that 


P. 1332, L. 9, insert “ of said letters patent or has continued 
such infringement” before “ after ” 


This defendant further says that said Henry Liv- 
ingstone Sulman, Hugh Fitzalis Kirkpatrick-Picard, 
and John Ballot were not the original first or true in- 
ventors of the alleged invention in ore concentration, 
which said letters patent No. 835,120 purport to em- 
brace, or of any material or substantial part thereof; 
but that, on the contrary, said alleged invention, and 
all material and substantial parts had before their al- 
leged invention been fully and clearly described or 
claimed in the following mentioned letters patent: 
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348,157 August 24, 1886 C. J. Everson 
466,753 January 5, 1892 E. A. Hockley 
469,599 February 23,1892 A.M. Rouse 
653,340 fuly 10, 1900 F, E, Elmore 
676,679 June 18, 1901 F. E. Elmore 
689,070 December 17,1901 A. S. Elmore 
692,643 February 4, 1902 i 2) Elmore 
735,071 August 4, 1903 GD. Delprat 
736,381 August 18, 1903 M. F. R. Glogner 
745,960 December 1, 1903 I. F. Good 
768,035 August 23, 1904 G. D. Delprat 
771,075 September 27, 1904 C. Kendall 
776,145 November 29, 1904 C. V. Potter 


LETTERS PATENT OF GREAT BRITAIN. 
488 February 23,1860 W. Haynes 
ie 7or june 5, 1902 Lake (Froment) 


Also patented or described and contained in other 
letters patent, the dates, ae and grantees of 
which this defendant is not, a le to specify, but prays 
to be allowed hereafter to add by amendment of this 
answer or otherwise, if it shall become necessary. 

Also illustrated and described in printed publications, 
the names and dates of which defendant is not able to 
specify, but prays to be allowed hereafter to add to this 
answer by amendment or otherwise, if it shall become 
necessary. 
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This defendant avers that for the purpose of deceiv- 
ing the public the description and specifications filed 
by the said patentees in the Patent Office was made to 
contain more than the whole truth relative to their al- 
leged invention or discovery, and more than is neces- 
sary to produce the desired effect. 


XV, 


This defendant avers that the said patentees were 
not the original and first inventors or discoverers of 
any material and substantial part of the thing patented, 
but that, on the contrary, the process which their said 
patent purports to embrace was known and used by 
Edmund B. Kirby, of Rossland, British Columbia, Can- 
ada, long prior to the alleged invention and discovery 


thereof by said patentees, and that said Edmund B. ° 


Kirby introduced knowledge of said process into the 
United States in the month of December, 1903, by 
filing applications in the United States Patent Office 
for patents, upon which applications letters patent Nos. 
809,959 and 838,626 were granted on January 16, 1906, 
and December 18, 1906, respectively. 


ovale 


This defendant says that the said patentees, Henry 
Livingstone Sulman, Hugh Fitzalis Kirkpatrick-Picard 
and John Ballot have admitted that the alleged inven- 
tion which said letters patent No. 835,120 purport to 


ee Ee _—--— 
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embrace, and each and every material substantial part 
thereof was old and known to others prior to their 
alleged invention and discovery thereof, and that said 
patentees made said admissions in the following da 
scribed letters patent: 


LeTTERS PATENT OF THE UNITED STATES. 


793,808, Sulman & Kirkpatrick-Picard, application filed 
October 5, 1903, patented July 4, 1905. 

835,479, Sulman, Kirkpatrick-Picard & Ballot, appit 
cation filed May 29, 1905, patented November 4, 
1906. 

879,985, Sulman, Kirkpatrick-Picard & Ballot, applt 
cation filed February 20, 1905, patented February 25, 
1908. : 


LETTERS PATENT OF GREAT BRITAIN. 


17,109, August 6, 1903, Cattermole, Sulman & Kirke 
patrick-Picard. 

20,419, September 22, 1903, Sulman & Kirkpatrick 
Picard. 

5,260, March 13, 1905, Sulman, Kirkpatrick-Picard & 
Ballot. 

19,709, September 29, 1905, Sulman. 

2oy71z2, December 21, 1905, Sulman, Kirkpatrick Pie 
ard & Ballot. 


XY i. 


Defendant, further answering, says, that the complain- 
ants herein are not entitled to the relief prayed for in 
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their bill of complaint, without this that there is any 
other matter, cause or thing in the said bill of com- 
plaint contained, material or necessary for this defend- 
ant to make answer unto, and not hereinbefore suff- 
ciently answered, confessed or avoided, traversed, or 
denied, is true; all of which this defendant is ready to 

aver, maintain and prove as this Honorable Court shall 
direct, and prays to be hence dismissed with his costs 
in this behalf most wrongfully sustained. 


KREMER, SANDERS & KREMER, 
Solicitors for Defendant. 


SHERIDAN, WILKINSON, SCOTT & RICHMOND, 
Of Counsel. 
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Unitep States District Court, DISTRICT 
OF MONTANA. 


Minerals Separation, Limited, and 
Minerals Separation American 


Syndicate, Limited, ; 
In Equity. 


No. 1076. 


Complainants, 
US. 
James M. Hyde, 
Defendant. 


Now comes the defendant, James M. Hyde, and 
amends his answer in the above-entitled suit in the 
following manner, to-wit: 


By canceling that part of his answer following the 
numeral XIII and extending from and including the 
twenty-third line of page 9 of said answer through and 
including the twenty-second line of page 10 [in the 
printed copy of the testimony the canceled matter ex- 
tends from the numeral XIII, page —, through and 
including the lists of patents on page —], and sub- 
stituting therefor the following: 


“This defendant further says that said Henry Liv- 
ingstone Sulman, Hugh Fitzalis Kirkpatrick-Picard and 
John Ballot were not the original first or true inventors 
of the alleged invention in ore concentration which said 
letters patent No. 835,120 purport to embrace, or of 
any material or substantial part thereof, but that, on 
the contrary, said alleged invention and all material 
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d 
and substantial parts thereof had before their alleged 
invention been fully and clearly described or claimed 
in the following mentioned letters patent: 


LETTERS PATENT OF THE UNITED STATES. 


345,951 July 20, 1885 H. Bradford 

348,157 August 24, 1886 C. J. Everson 

466,753 January 5, 1892 Ie. A. Hockley 

109,599 Pebruany 25, [oo27 ee sie house 

471,174 March 22, 1892 C. B. Hebron and 
C. J. Everson 

653,340 July 10, 1900 (EE imore 

676,679 Jung 18, 1901 Pees Einione 

4 789,070 Résdetese{7, 1901 A. S, Elmore 

692,643 February 4, 1902 A. S. Elmore 

729,805 June 2, 1903 J. and L. Stoveken 

735,071 August 4, 1903 GD. Delprat 

736,381 August 18, 1903 M. F. R. Glogner 

745,960 December 1, 1903 I. F. Good 

768,035 August 23, 1904 Gem ibelprat 

771,075 Sepremmer 27, 190 tae: 1. 

776,145 November 29, 1904 C. Potter 

777,2/3 December 13, 1904 re: I. Cattermole 

777,274 December 13, 1904 <A. FE. Cattermole, H. 
Peoulman and H. F, 
Kirkpatrick-Picard 

788,247 April 25, 1905 Pele Cattermole, H. 


L. Sulman and H. F, 
Kirkpatrick-Picard 
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793,808 July 4, 1905 Silman and) Hy. 
Kirkpatrick-Picard 
809,959 January 16, 1906 Da Bait by. 


LETTERS PATENT OF GREAT BRITAIN. 


488 February 23, 1860  W. Haynes 
12,778 June 4, 1902 Lake (Froment) 


Also that prior to the supposed invention or discov- 
ery of the alleged process patented in said letters pat- 
ent No. 835,120 by said Henry Livingstone Sulman, 
Hugh Fitzalis Kirkpatrick-Picard and John Ballot each 
and every material and substantial part of said sup- 
posed invention or discovery so patented had been in- 
vented and used by and was known to the following 
named persons, and was fully described in BEDS ana fe 
for letters patent of the United States 5; y said 
Peucons sin the United States PatentyOtnee 
prior to the supposed invention or discovery of said al- 
leged process set forth in said letters patent No. 835,- 
120 by said Sulman, Kirkpatrick-Picard and Ballot; 
that said applications were so deposited and filed in 
the United States Patent Office and that the letters 
patent of the United States were granted upon said ap- 
plications as set forth below: 


Moritz F. R. Glogner, a resident of Freiburg, in the 
Kingdom of Prussia, German Empire, on January 27, 
1903, deposited and filed in the United States Patent 
Office his application for letters patent of the United 
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States, and that letters patent No. 736,381 were granted 
thereon upon August 18, 1903. 

Israel F. Good, a resident of Allentown, Pennsyl- 
vania, on October 1, 1902, deposited and filed in the 
United States Patent Office his application for letters 
patent of the United States, and that letters patent No. 
745,960 were granted thereon upon December 1, 1903. 

Guillaume D. Delprat, a resident of Broken Hill, 
Australia, on January 2, 1903, deposited and filed in 
the United States Patent Office his application for let- 
ters patent of the United States, and that letters pat- 
ent No. 768,035 were granted thereon upon August 23, 
1904. 

Cosmo Kendall, a resident of Upper Norwood, Sur- 
rey, England, on July*21, 1903, deposited and filed in 
the United States Patent Office his application for let- 
ters patent of the United States, and that letters pat- 
ent No. 771,075 were granted thereon upon September 
27, 1904. 

Charles V. Potter, a resident of Balaclava, Victoria, 
Australia, on January 14, 1902, deposited and filed in 
the United States Patent Office his application for let- 
ters patent of the United States, and that letters pat- 
ent No. 776,145 were granted thereon upon Novem- 
ber 29, 1904. 

Arthur E. Cattermole, a resident of Highgate, Lon- 
don, England, on September 28, 1903, deposited and 
filed in the United States Patent Office his application 
for letters patent of the United States, and that let- 
ters patent No. 777,273 were granted thereon upon 
December 13, 1904. 
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Arthur E. Cattermole, Henry L. Sulman and Hugh 
F. Kirkpatrick-Picard, all residents of London, Eng- 
land, on March 29, 1904, deposited and filed in the 


P. 1341, L. 7, insert after “No *, © 777,274 were granted 
thereon upon December 13, 1904. Arthur E. Cattermole, 
Henry L. Sulman and Hugh F. Kirkpatrick-Picard, all resi- 
dents of London, England, on March 29, 1904, deposited and 
filed in the United States Patent Office their appheation for 
letters patent of the United States, and that letters patent 


No 3) 


ees ow femmes we weak wey 2ehtwre wey ew wy 


and that letters patent No. 793,808 were granted there- 
on upon July 4, 1905. 

Alfred Schwarz, a resident of New York City, New 
York, on April 19, 1905, deposited and filed in the 
United States Patent Office his application for letters 
patent of the United States, and that letters patent No. 
807,501 were graned thereon upon December 19, 1905. 

Alfred Schwarz, a resident of New York City, New 
York, on May 27, 1904, deposited and filed in the 
United States Patent Office his application for letters 
patent of the United States, and that letters patent No. 
807,503 were granted thereon upon December 19, 1905. 

Edmund B. Kirby, a resident of Rossland, Canada, 
on December 14, 1903, deposited and filed in the United 
States Patent Office his application for letters patent of 
the United States, and that letters patent No. 809,959 
were granted thereon upon January 16, 1906. 

Edmund B. Kirby, a resident of Rossland, Canada, 
on December 17, 1903, deposited and filed in the United 
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States, and that letters patent No. 736,381 were granted 
therann unon August 18, 1903. 


Dee OQ TTTCU: CMe oes eee... 

ters patent of the United States, and that letters pat- 
ent No. 768,035 were granted thereon upon August 23, 
1904. 

Cosmo Kendall, a resident of Upper Norwood, Sur- 
rey, England, on July*®21, 1903, deposited and filed in 
the United States Patent Office his application for let- 
ters patent of the United States, and that letters pat- 
ent No. 771,075 were granted thereon upon September 
27, 1904. 

Charles V. Potter, a resident of Balaclava, Victoria, 
Australia, on January 14, 1902, deposited and filed in 
the United States Patent Office his application for let- 
ters patent of the United States, and that letters pat- 
ent No. 776,145 were granted thereon upon Novem- 
ber 29, 1904. 

Arthur E. Cattermole, a resident of Highgate, Lon- 
don, England, on September 28, 1903, deposited and 
filed in the United States Patent Office his application 
for letters patent of the United States, and that let- 
ters patent No. 777,273 were granted thereon upon 
December 13, 1904. 
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Arthur E. Cattermole, Henry L. Sulman and Hugh 
F. Kirkpatrick-Picard, all residents of London, Eng- 
land, on March 29, 1904, deposited and filed in the 
United States Patent Office their application for let- 
ters patent of the United States, and that letters pat- 
ent No.,788,247 were granted thereon upon April 25, 
1005. 

Henry L. Sulman and Hugh F. Kirkpatrick-Picard, 
residents of London, England, on October 5, 1903, de- 
posited and filed in the United States Patent Office 
their application for letters patent of the United States, 
and that letters patent No. 793,808 were granted there- 
on upon July 4, 1905. 

Alfred Schwarz, a resident of New York City, New 
York, on April 19, 1905, deposited and filed in the 
United States Patent Office his application for letters 
patent of the United States, and that letters patent No. 
807,501 were graned thereon upon December 19, 1905. 

Alfred Schwarz, a resident of New York City, New 
York, on May 27, 1904, deposited and filed in the 
United States Patent Office his application for letters 
patent of the United States, and that letters patent No. 
807,503 were granted thereon upon December 19, 1905. 

Edmund B. Kirby, a resident of Rossland, Canada, 
on December 14, 1903, deposited and filed in the United 
States Patent Office his application for letters patent of 
the United States, and that letters patent No. 809,959 
were granted thereon upon January 16, 1906. 

Edmund B. Kirby, a resident of Rossland, Canada, 
on December 17, 1903, deposited and filed in the United 
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States Patent Office his application for letters patent 
of the United States, and that letters patent No. 838,626 
were granted thereon upon December 18, 1906.7 

By canceling that part of the answer following the 
numeral XVI and extending from and including the 
twenty-ninth line of page 11 of said answer through 
and including the twenty-second line of the twelfth 
page thereof [in the printed copy of the testimony the 
canceled matter extends from the numeral XVI, page 
11, to the numeral XVII, page 12], and substituting 
therefor the following: 

This defendant says that the said patentees, Henry 
Livingstone Sulman, Hugh Fitzalis Kirkpatrick-Picard 
and John Ballot have admitted that the alleged inven- 
tion which said letters patent No. 835,120 purport to 
embrace and each and every material and substantial 
part thereof was old and known to others prior to their 
alleged invention and discovery thereof, and have stat- 
ed that said alleged invention was the invention of oth- 
ers, and that said patentees made said admissions and 
statements in the following described letters patent, 
and in the applications therefor and proceedings in the 
United’ Stanccer arent Olfice relatmo thereto: 


LETTERS PATENT OF THE UNITED STATES. 


793,808, Sulman & Kirkpatrick-Picard, application filed 
October 5, 1903, patented July 4, 1905. 

835,143, Henry L. Sulman, application filed October 20, 
1905, patented November 6, 1906. 

835,479, Sulman, Kirkpatrick-Picard & Ballot, applica- 
tion filed May 29, 1905, patented November 6, 1906. 
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879,985, Sulman, Kirkpatrick-Picard & Ballot, applica- 
tion filed February 20, 1905, patented February 25, 
1908. 


LETTERS PATENT OF GREAT BRITAIN. 

17,109, August 6, 1903, Cattermole, Sulman & Kirk- 
patrick-Picard. 

20,419, September 22, 1903, Sulman & Kirkpatrick- 
eicard. 

5,260, March 13, 1905, Sulman, Kirkpatrick-Picard & 
Ballot. 

19,709, September 19, 1905, Sulman. 

26,712, December 21, 1905, Sulman, Kirkpatrick-Picard 
& Ballot. 

KREMER, SANDERS & KREMER, 
Solicitors for Defendant. 


It is stipulated that the foregoing amendment to the 
answer of defendant may be entered, provided, how- 
ever, that should defendant prevail upon any of the 
matters set up in said amendment and not set up in his 
original answer, he may not recover costs for any pro- 
ceedings prior to the deposition of the witness Eugene 
Poe bynes, 

McConneELL & McCoNnNeLL, 
Solicitors for Complainant. 

Henry D. WILLIAMS, 
Of Counsel. 

KREMER, SANDERS & KREMER, 
Solicitors for Defendant. 
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Unitep States District Court, District 
OF MONTANA. 


Minerals Separation, Limited, and 
Minerals Separation American 
Syndicate, Limited, 


Complainants, In Equity. 


No. 1076. 


VS. 


James M. Hyde, 
Defendant. 


The deposition of Jesse C. Gibson, a witness in be- 
half of defendant in the above-entitled suit, taken by 
agreement of counsel before Charles H. Little, a No- 
tary Public in and for the State of Montana, acting by 
consent of counsel for both parties as Special Exam- 
iner under the 67th Rule in Equity as amended, at the 
office of Kremer, Sanders & Kremer, State Savings 
Bank Building, Butte, Montana, beginning on Mon- 
day, April Ist, 1912, at10 © clocls imeihe Torencon. 

Appearances: Henry D. Williams, Esq., for com- 
plainants; J. Bruce Kremer, Esq., for defendant. 


JESSE C. GIBSON, a witness produced in behalf of 
defendant, having’ been duly cautioned and sworn, 
testified as follows: 


Direct Examination by Mr. Kremer. 


Q. 1. Please state your name, age, residence and 
occupation. 
A. Jesse C. Gibson; 25 years of age; residence, 
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Butte, Montana; occupation, storekeeper for the Butte 
& Superior Copper Company. | 

Q. 2. What occupation did you follow immediately 
previous to your becoming storekeeper at the Butte & 
Superior? 

A. Millman. 

Q. 3. Were you employed on a flotation plant op- 
erated for the purpose of treating ore at Basin, Mon- 
tana; if so, in what capacity? 

A. I was, as an operator. 

Q. 4. What were your duties in that connection? 

A. To operate the machine. : 

Q. 5. By whom were you employed? 

A. Butte Superior Copper Company. 

Q. 6. Under whose direction were you working? 

eee vir Fiyde the detendant: 

Q. 7. State what was used in connection with the 
operation of the flotation plant. 

A. Oil, acid and heat; that was all. 

Q. 8. Did you have charge of the operation of the 
flotation plant? 

A. I did on one shift/€ight hours per day. 

Q. 9. How long were you employed as such operat- 
or, and between what dates? 

A. It was the latter part of July, 1911, up until 
about February 7th, 1912. 

Q. 10. Did you know anything about the so-called 
flotation process wherein oil and acids are used, before 
-starting to work upon the plant at Basin? 

A. I did not. 
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©. 11. What were your instructions as to the regu- 
lation of the supply of oils and acids in the process and 
hy whom were they given? 

A. I was instructed to use oil and acid to produce 
the best results. I was instructed by Mr. Hyde. 

©. 12. What were you told was the indication of 
too much oil and acid? 

A. Too much oil was indicated by a flat film on the 
suirface of the water, the mineral forming globules and 
sinking. Too much acid, the mineral would not float. 
Too little oil, there was no separation of the minerals 
and waste. Too little acid, made a lower grade con- 
centrate. 

©. 13. What, if anything, were you told as to the 
actual quantity of oil and acid you were to use in op- 
efating the plant for Mr. Hyde, and by whom were 
you instructed? 

A. The amounts were left entirely to our own judg- 
ment, and to use the amount that would produce the 
best results. That was Mr. Hyde’s instructions. 

Q. 14. What kind of oil and what kind of acid was 
used? 

A. Oleic oil and sulphuric acid. 

©. 15. In operating the plant, did you weighg or 
measure the quantity of oil or acid with a view to using 


any proportion relative to the amount of ore? 
A. No. 


By Mr. WittrAMs: The objection is here noted 
to the testimony as so far developed, that the wit- 
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ness is describing the operation of certain physical 
apparatus which are not produced nor competently 
proved, and to which the complainants and their 
representatives have not been granted access for 
examination. The general objection is therefore 
made that the testimony is secondary and incom- 
petent, although this objection will be withdrawn 
if opportunity is given to complainants’ counsel 
and expert to examine the apparatus as to the op- 
eration of which the witness is testifying. 


Q. 16. When you were operating the flotation plant 
wherein the flotation process was used, did you have 
any knowledge of the amount of acid and oil by weight 
or measure that you were using, or the proportion of 
same to the amount of ore being treated? 

a elecid not. 

Q. 17. By what were you guided in the operation of 
this process? 

A. By results obtained. 

Q. 18. What would be the course of your proced- 
ure in order to obtain the best results? 

A. If to my judgment more oil was needed, it was 
added; if less, I reduced the amount. The same with 
acid. 

Q. 19. How often would you find it necessary to 
vary the oil and acid supplied in order to obtain the 
best results that you speak of? 


By Mr. WitttAMs: The general objection stat- 
ed after the answer to Q. 15 is now repeated as to 
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this question for the obvious reason that no in- 
telligent presentation of the alleged facts as to 
which the witness has testified can be made, and 
no intelligent understanding had thereof, in the 
absence of a complete comprehension of the phys- 
ical apparatus as to the operation of which the 
witness is testifying. It is stipulated that this 
objection may be continued without repetition to 
all further questions on this line. 

By Mr. Kremer: For the purpose of clear- 
ness I temporarily withdraw Q. 19. 


Q. 20. Describe the flotation plant upon which you 
operated at Basin, at the time of Mr. Nutter’s visit, 
this being the plant known as the experimental plant. 

By Mr. Wixtiams: Objection is made to the 
description of physical apparatus not produced or 
submitted to the inspection of opposing parties, as 
secondary and incompetent. 

A. The plant consisted of a series of agitating 
boxes and spitzkasten. There were six agitating boxes 
and three spitzkasten on the first machine; my mind is 
not clear as to the number of boxes on the cleaner 
machine. The pulp entered the first agitator box; from 
there flowed to the second; from the second to the 
third, where it flowed into the first spitzkasten. The 
tailings from the first spitzkasten went to the first agi- 
tator box of the second cell; from there it flowed to the 
second agitating box; from there to the second spitz- 
kasten. The tailings from the second spitzkasten went 
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to the third cell, where there was but one agitator box. 
The tailings from that went to the tailings dump. The 
concentrates from the three spitzkasten I have just 
described went to the first agitator box on the cleaner, 
where they were agitated and flowed into the first spitz- 
kasten on the cleaner. The concentrate made there 
went to the concentrate bin. The tailings from the first 
spitzkasten went to the agitator boxes on the second 
cell of the cleaner, where they agitated and flowed onto 
the second spitzkasten. The concentrate made on that 
spitzkasten went to the concentrate bin; the tailings 
were returned to the second cell of the rougher to be re- 
treated. By the rougher I mean the first three spitz- 
kasten described. , 

The acid was fed to the pulp in a launder approxi- 
mately 100 feet from the plant, previous to entering 
the settling tanks. The oil was added in the first agi- 
tator box in the first spitzkasten. 

The agitators were a propeller-like blade mounted on 
vertical shafts, driven by a belt. 

Q. 21. What do you mean by the term “cell” that 
you use in your description? 

By Mr. Witiiams: The same objection. 

A. One agitator box and its spitzkasten complete 
make a cell, or one spitzkasten and its agitator box or 
boxes make a cell. These are commonly referred to as 
units. 

Q. 22. How often would you find it necessary to 
vary the oil and acid supplied in operating the process, 
in order to obtain the best results that you speak of? 
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A. That was governed by conditions. The change 
being made as often as needed to produce the best re- 
sults. It varied greatly, as often as every four or five 
minutes, and sometimes we wouldn’t have to change for 
half an hour. 

Q. 23. Where was the heat, if any, applied in the 
operation of the plant? 

A. In two places, in the oil tank which supplies the 
oil to the machine, and in the first agitator box of the 
first unit. . 

Q. 24. You stated that the oil was added in the first 
agitator box in the first spitzkasten. Was it added in 
the agitator box or the spitzkasten? 

A. In the agitator box. 

Q. 25. What was the condition of the oil that you 
received for use in the flotation plant; I niean the 
physical condition? 

A. A solid mass. 

O. 26. You reien to heat bene used in the plant. 
What is your judgment as to why this heat was ap- 
plied? 

By Mr. Witiiams: Obyjected to as incompe- 
tent, in that it calls for an expression of opinion 
by a witness who has expressly disclaimed any 
theoretical knowledge of the subject of which he 
is testifying. 

By Mr. Kremer: Conceding that counsel is 
correct in that the witness is not testifying as an 
expert upon the theories of the so-called process, I 
withdraw the question. 
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Q. 27. State what you mean by obtaining the best 
results in the operation of the so-called flotation pro- 
cess. 

A. High grade concentrates and clean tailings. 

Q. 28. Do you know Mr. Edward H. Nutter? 

A. Not personally acquainted with him; I might 
know him if I should see him again. 

Q. 29. Well, where did you ever see him? 

A. In Basin, Montana. On the night of August 
10th, 1911, in the experimental plant of the Butte 
Superior Copper Company. 

Q. 30. Detail what occurred between you that even- 
ing, and relate the conversation had between you. 

A. It was between 11 and 12 o’clock Pp. M., August 
10th, 1911, when Mr. Nutter came into the experiment- 
al plant which I was in charge of at that time. My 
back being turned to the door, he was in the plant be 
fore I saw him, and was coming up the steps that led 
to the platform around the machine. I jumped down 
from the stand where I was and informed him that we 
allowed no visitors in the plant and asked him to get 
out,—told him to get out. He said that that was all 
right, and wanted to know what I was doing there. 1 
told him that it was none of his business, and again 
asked him to get out. He then asked me what caused 
the mineral to float, and also asked me for a sample of 
the concentrates. I again told him that it was nome 
of his business, whereupon he took a handful of the 
concentrates and started out of the door. I followed 
him, stopped him, and asked him what his business was, 
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and: told him that 1f he had any business around there 
to go with me and see Mr. Hyde, who lived within a 
short distance of the plant. He said that he did not 
cate to see Mr. Hyde, but I insisted that he go with 
me to Mr. Hyde, as I was in charge of the plant, and 
was instructed to allow no visitors to enter the plant, 
aud might possibly lose my situation for so doing. He 
told me that I need not worry about losing my situa- 
tion, that if I would leave my name and address with 
him he would look out for that. I asked him what 
kind of a man he thought I was, and that if he was a 
man he would go with me and see Mr. Hyde. He re- 
fused to do so, and went, presumably, to his hotel. I 
went over to the house, awakened Mr. Hyde and in- 
formed him of what had happened. 

Q. 31. Was or was not the plant at the time of the 
visit of Mr. Nutter operating under normal conditions 
as to the character of feed? 

UACe It wasaiaet 

©. 32. State why? 

A. The mill was down at that time, and we were 
treating the concentrates made on the vanners, feeding 
tt into the flotation machine by buckets. The vanners 
were machines in the mill which treated the slimes, the 
coricentrates being wheeled out and piled near the door 
of the experimental plant. 

ic. 33. As I understood you, at the time of Mr. Nut- 
ter’s visit you were feeding vanner concentrates into 
ihe machine directly, instead of the flowing pulp as it 
ordinarily came from the mill; is that correct? 
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A. Yes, sir, that is the idea; that is what we were 
doing. 

Q. 34. Asa millman, are you familiar with the gen- 
eral grade of concentrates produced by that machine 
under ordinary working conditions? 

Eee eS. 

Q. 35. What would you say as to whether the con- 
centrates procured by Mr. Nutter at the time referred 
to in your answer to Q. 30 was or was not an average 
grade of concentrate from that machine? 

A. It was not. 

Q. Was it a higher or lower grade? 

A. Well, I could not say at this time; I don’t re- 
member what the concentrate run at that time. 

Q. 37. From your experience with this machine, 
would you say that the sample procured by Mr. Nutter 
in the manner that it was procured, was a representa- 
tive sample of the concentrate produced by that ma- 
chine, even at that time? 

A. It was not. 

Direct examination closed. 


Cross-Exanunation by Mr. Williams, de bene esse, 
without waiving the objections heretofore stated to 
the testimony of this witness, which are here re- 
peated, that descriptions of the construction and 
operation of a physical apparatus which ts not pro- 
duced and not offered to the inspection of opposing 
parties, are secondary and incompetent. 
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X-Q. 38. You have mentioned an oil tank, and you 
have said that the oil was fed to the flotation plant. In 
what manner was the oil conducted from the oil tank to 
the agitation box at which it entered the pulp? 

A. By means of a short pipe and a valve for reg- 
ulating the supply. 

X-Q. 39. Was the oil fed by gravity? 

Poe Wes. 

X-Q. 40. How was the oil warmed in the oil tank? 

A. By a steam coil in the oil tank. 

X-Q. 41. What was the capacity of the oil tank? 

A. I couldn't say as to the actual capacity; I judge 
about twenty gallons. 

X-Q. 42. In how many shifts of attendance was the 
plant operated each day? 

Eee Uinec 

X-Q. 43. And was your shift eight hours? 

A. Ejight hours. 

X-Q. 44. You had to refill the oil tank now and 
then, did you not? 

A, My helper did. 

X-Q. 45. About how often did that happen during 
your shift? 

A. It all depended on conditions as to the amount 
of oil used. 

X-Q. 46. Well, as a general average, how often 
would it have to be refilled during the eight hours when 
it was in your charge? 

A. {[ couldn’t say. 

X-Q. 47. Did you ever refill it twice during your 
shift? 
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A. Yes, I have refilled it twice, and more and less. 

X-Q. 48. How were the concentrates handled after 
they came out of the flotation plant? 

A. Pumped to the concentrate bins. 

X-Q. 49. How many of these concentrate bins were 
there? 

A. I think there were two. 

X-Q. 50. On an average, how many times did you 
fill a concentrate bin during your shift? 

A. I don’t know. 

X-Q. 51. Were the concentrate bins under your 
charge? 

A. No, sir, they were not. 

X-Q. 52. Did they overflow one into the other, or did 
some one have to make some change in the feed when 
one concentrate bin was full? 

A. That was attended to by one of the men in the 
mill. 

X-Q. 53. How were the tailings handled? 

A. They were carried away with the mill tailings. 

X-Q. 54. What became of them ultimately? 

A. They flowed into the settling ponds first, and 
from there into the Boulder River. 

X-Q. 55. Was any of the water used over again? 

Ee ING: 

X-Q. 56. You have said that the acid was fed to 
the pulp approximately 100 feet from the flotation 
plant, previous to entering the settling tank. Did you 
have charge of the regulation of the acid supply? 

ee laid? 
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X-Q. 5/7. From what was this acid fed into the 
pulp? 

A. From a small iron pot or kettle, through a pipe 
with a valve. 

X-Q. 58. What was the condition of this acid, di- 
lute or concentrated? 

A. What you might term crude sulphuric acid. 

X-Q. 59. What was the material or metal used in 
the acid feed pipe and valve? 

Boe lrone 

X-Q. 60. What was the capacity of the iron pot or 
kettle from which the sulphuric acid was fed? 

A. About three gallons. 

X-Q. 61. Was any of the water into which this 
sulphuric acid was fed wasted or flowed off before the 
pulp entered the flotation plant? 

ee Y Gs. 

X-Q. 62. What you have called a settling tank, into 
which the acid was fed, is what is commonly known as 
a dewaterer, isn’t it? 

Aw pies 

X-Q. 63. Do you know about what proportion of 
the water was flowed off or separated in the de- 
waterer? 

o ledo not. 

X-Q. 64. Do you know what was the proportion of 
water to ore in the pulp that entered the flotation plant? 

pee) do not 

X-Q. 65. Was the dewaterer under your charge? 

A. Yes, it was. 
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X-Q. 66. Did you have to adjust it at any time? 

A. There was a man stationed to do that under my 
directions. 

X-Q. 67. Before the pulp entered the dewaterer, 
what had been done to the ore and water of which it 
was composed ? , 

A. The ore had been treated over jigs and tables, 
where it had been separated, and the slimes sent to the 
dewaterer and settled. 

X-Q. 68. From what part of the dewaterer did the 
pulp flow to the flotation plant? 

A. From the bottom of the dewaterer. 

X-Q./'Now as to this iron pot or kettle from which 
the sulphuric acid was fed, on the average, about how 
often was this refilled during your shift? 

A. As often as necessary. 

X-Q. 70. And about how often was that, on the 
average? | 

A. It varied according to conditions. 

X-Q. 71. Did you ever refill it twice during your 
shift? 

A. I refilled it twice, and less and oftener. 

X-Q. 72. You have said that when Mr. Edward H. 
Nutter inspected this flotation plant, you were treat- 
ing the concentrates made on the vanners. How do 
these concentrates differ from the ordinary feed of the 
flotation plant? 

A, They were richer. 

X-Q. 73. How do you know that? 

A. By assay report. 
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X-Q. 74. About how much richer? 

A. Qh, it would vary. 

X-Q. 75. From what to what? 

Eeeescom lO"to 20 percent 

X-Q. 76. You have also said that you were feeding 
this vanner concentrate into the flotation machine by 
buckets. I suppose the condition of the material in the 
buckets was about the same as mud, wasn’t it? 

me. Yes: 

X-Q. 77. How did you make a flowing pulp out 
of it? 

A. Hada stream of water running into the agitator 
box. 

X-Q. 78. How long had you been working this way 
before you saw Mr. Nutter? 

A. About three hours. 

X-Q. 79. And I take it that you had adjusted mat- 
ters so as to get the best conditions, had you not? 

A. It was impossible to adjust the machine to pro- 
duce good results under the condition stated. 

X-Q. 80. Why was this? 

A. The irregularity of feed. 

X-Q. 81. But you did the best you could, didn’t 
you? 

A. We did what we could under conditions. 

X-Q. 82. And you did as well as you could, didn’t 
your 

ine «OY GS. 

X-Q. 83. Had you observed the condition of the flo- 
tation froth under these unusual conditions of feed? I 
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~ refer to the period of three hours or so before you saw 

Mr. Nutter, and about or after that time, while these 

unusual conditions of feed were maintained? 
emeeces, I had. 

X-Q. 8&4. What did this condition show as to the 
oil, too much oil or too little oil? 

A. It was impossible to tell, as the feed was irregu- 
lar. 

X-Q. 85. It was too much oil part of the time, wasn't 
it? 

A. Too much oil part of the time, and too little at 
other times. 

X-Q. 86. Prior to your employment in charge of 
one of the shifts at the flotation plant which you have 
described, what was your occupation? 

A. Just prior to my employment as an operator of 
the flotation plant [ was a timekeeper and clerk for 
the Butte & Superior Copper Company. 

X-Q. 87. And prior to that what was your occupa- 
tion? 

A. Millman, jigman. 

X-Q. 88. And liow long were you employed as a 
millman or jigman? 

A. About two and a half years. 

X-Q.4/When you were started at your work in op- 
erating the flotation plant which you have described, 
was the plant shown to you in operation? 

A. No: 

X-Q. 90. When you received the instructions that 
you have described, what was done to show you the 
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conditions which you were to guard against, as well as 
the conditions which you were to produce? 

A. I was shown the appearance of the machine 
when too much oil was applied, and when too little, was 
applied, and the appearance when the proper amount 
was applied. 

X-Q. 91. And, of course, this was shown to you by 
the actual operation of the machine? 

A. By the actual operation of the machine. 

X-Q. 92. And as to the amount of acid used, were 
you shown the conditions which you have described in 
the operation of the machine? 

A. Ness sir. 

X-Q.'>Then, just what did you mean in your an- 
swer to X-Q. 89, which I now show you? 

A. Oh, I want to correct myself there. I under- 
stood that you meant previous to that time. 

X-Q. 94. You have said that too little acid made a 
lower grade concentrate. How would you know that 
the concentrate was of a lower grade? 

A. By the appearance of the concentrate and by 
assays. 

X-Q. 95. What was the inside diameter of the oil 
feed pipe which ran from the oil tank to the agitator 
box? 

A. I do not remember what it was. 

X-Q. 96. It was a small pipe, wasn’t it? 

A. I don’t remember whether it was three-eighths 
or a half an inch. 

X-Q. 97. And is that inside or outside diameter? 
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A. Inside. 

X-Q. 98. And about what was the inside diameter 
of the sulphuric acid feed pipe which ran from the pot 
of sulphuric acid to the Dewaterer? 

4 RK It was either a three-eighths or half an inch. 

X-Q. 99. Now as to the oil feed pipe, generally the 
valve was turned so as not to be wide open; that 1s 
true, isn’t it? 

A. Yes, sir. 

X-Q. 100. And this, I suppose, is also true as to the 
acid feed pipe? 

Eee Lt iS. 

X-Q. 101. In this flotation plant, did the pulp flow 
directly into a spitzkasten from the agitating box of the 
same unit? 

ave eS: 

X-Q. 102. And where was the opening located 
through which it flowed? 

A. At the bottom of the agitator box. 

X-Q. 103. About how wide was the opening? 

A. I don’t know exactly. 

X-Q. 104. About how wide was the spitzkasten, in- 
side dimension ? 

A. I don’t know how wide it was. 

X-Q. 105. I hand you a rule and ask you to indi- 
cate from memory about what was the width, inside 
dimension, of a spitzkasten? 

Ee Oh, 18 or 20 inches. 

X-Q. 106. Now also please, from memory, tell me 
about how wide the opening was from the agitating 
box to the spitzkasten. 

A. About 4 inches. 


Daly os SRN 
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= ent 107. And eeire was oe one such ae 


x: QO. 108 a about how ee was the Scene 
It was about 4 inches high, and the same width. 

7 109. And was the agitator box the same width 
as the spitzkasten? 

A. It was about the same width; I wouldn’t say that 
it was exactly the same. 

X-Q. 110. Was there any inclined deflector in the 
spitzkasten just over the opening from the agitating 
box to the spitzkasten? 

A. No. 

X-Q. 111. Was the wall or partition between the 
agitator box and the spitzkasten straight up and down 
and vertical above the opening which you have de- 
scribed ? 

A. It was. 

X-Q. 112. You have said that the tailings from the 
first spitzkasten went to the first agitator box of the 
second cell or unit. What conducted it from the spitz- 
kasten to this next agitator box? 

A. A centrifugal pump. 

X-Q. 113. Where was this centrifugal pump located? 

A. At the back of the machine. 

X-Q. 114. Was there a separate centrifugal pump 
for each connection from a spitzkasten to the next agi- 
tating box? 

Eo ING: 

X-Q. 115. Please now more particularly describe the 
complete connection for the tailings from one spitz- 
kasten to the next agitator box. 
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A. Between which units? 

X-Q. 116. First the connection from the first unit of 
the roughing machine to the agitator box of the second 
unit. 

A. By means of a centrifugal pump. 

X-Q. 117. How did the pipe run? 

A. Irom the lower part of the spitzkasten through 
the centrifugal pump, a pipe leading from the outlet 
of the centrifugal pump into the first agitating box of 
the second unit. 

X-Q. 118. Where did this pipe enter the agitating 
box of the second unit? 

A. At the top. 

X-Q. 119. Now please describe the connection for 
the tailings from the spitzkasten of the second unit 
to the agitator box of the third unit. 

A. By gravity and a hydraulic lift. 

X-Q. 120. How was this hydraulic lift imparted? 

A. A small pipe led into a tee and carried water un- 
der pressure. That water would force the pulp into 
the next agitating box. 

X-Q. 121. And where did the pulp enter this last 
agitating box, top or bottom? 

A. Bottom. 

Pe@© 122. At the center or at the side? | 

A. About the center. 

X-Q. 123. Now how about the levels of the three 
spitzkasten of the roughing machine? 

A. The first two were on a level; the third being 
lower than the other two. 


A Pre 
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X-Q. 124. As I understand it, the froth fiowed from 
these three spitzkasten into the same launder? 

A. Yes, sir. 

X-Q. 125. Now, as I understand you, in this rough- 
ing machine there were three agitator boxes in the 
first unit; is that right? 

A. Yes, sir. 

X-Q. 126. And how many agitator boxes were in 
the second unit? 

A. Two. 

X-Q. 127. And, of course, in the third unit there 
was one?’ 

X-Q. 128. Now please, if you can remember, tell 
me how many spitzkasten there were in the cleaner ma- 
chine. 

A. Two. 

X-Q. 129. And how many agitator boxes in the 
first unit in this machine? 

A. Iam not positive, but I think there were three. 

X-Q. 130. And how many agitator boxes in the sec- 
ond unit in this cleaner machine? 

A. One. 

X-Q. 131. Now how were the tailings conducted 
from the first spitzkasten of the cleaner machine to the 
agitatér box of the second unit of this machine? 

A. By gravity and by a similar hydraulic lift to the 
one I have already described. 

X-Q. 132. Did the water under pressure for this 
hydraulic lift flow from the same source as for the 
other hydraulic lift which you first described? 
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A. Yes, they were both connected to the same sup- 
ply pipe. 

X-Q. 133. And how was the pressure generated for 
this feed? 

A. It was a gravity feed. 

X-Q. 134. Now how were the tailings conducted 
from the second spitzkasten of the cleaner machine to 
the second cell or unit of the rougher, to be retreated? 

A. Through a pipe to the centrifugal pump, which 
took the tailings from the first unit to the second unit. 

X-Q, 135. And how was this centrifugal pump driv- 
en? 

Pee By a belt: 

X-Q. 136. You have said that the condition of the 
oil when you received it for use in the flotation plant 
was that of a solid mass. Was it always in this condi- 
tion? 

Pee eres Sli: 

X-Q. 137. Then did you have to put it into the oil 
box in chunks? 

me YES. 

X-Q. 138. And in what sort of a receptacle was this 
oil delivered to you for use? 

A. Jn wooden barrels and iron drums. 

X-Q. 139. Was this flotation plant operated con- 
tinuously by three shifts of men? 

A. It was, except when it was down for repairs or 
when the mill was down. 

X-Q. 140. Who were the two other shift foremen 
or operators? 
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A. T. C. Wilson and Thomas Byrnes. 

X-Q. 141. Have you any idea of the capacity of 
that flotation plant, working twenty-four hours a day? 

A. I have not. 

X-Q. 142. Was any complaint ever made to you of 
not having operated the plant to full capacity at any 
time while it was in your charge? 

By Mr. KREMER: Objected to for the reason 
that it is incompetent, irrelevant and immaterial, 
improper cross-examination, and if answered, 
would neither prove nor tend to prove nor dis- 
prove any issue in this case. 

A. Never anything said to me. 

X-Q. 143. Was there ever any complaint made to 
you that your concentrate was of too low a grade? 

By Mr. KreEMER: Objected to for the same rea- 
sons last interposed to X-Q. 142. 

A. Yes, there was, at times. 

X-Q. 144. I presume there was more complaint at 
the beginning of your work than after you had had 
considerable experience with the plant; is that true? 

By Mr. KrEMER: Same objection as last inter- 
posed. 

vay eS: 

X-Q. 145. Please describe the positions of the shafts 
of the agitators in the agitator boxes; that is to say, 
were they in the middle of the box or off to one side. 

A. They were in the center. 


Cross-examination closed. 


Butte & Superior Mining Company. 1367 
_ Deposition of Jesse C. Gibson. 


Re-Direct Examination by Mr. Kremer. 


R-D. Q. 146. Was there any additional oil or acid 
put into the concentrates after they left the rougher and 
went to the cleaner? 

A. That was tried for a while, but abandoned. 

R-D. Q. 147. And then it was operated in what 
manner, with or without? 

A. Without. 

R-D. Q. 148. Was the overflow of concentrates reg- 
ulated differently on the two machines; by that I mean 
the rougher and the cleaner; if so, how? 

A. Yes, it was. 

R-D. Q. 149. How? 

A. There was a large amount of water in the con- 
centrate coming from the rougher, and no water in 
the concentrate from the cleaner. 

R-D. Q. 150. By that I presume that you mean no 
free flowing water? 

AS Yes, 


eo 


Re-direct examination closed. 


Re-Cross Examination by Mr. Williams. 


R-X Q. 151. When was the change made in aban- 
doning the use of additional oil or acid after the con- 
centrates left the rougher and before they entered the 
cleaner, in relation to the time of Mr. Nutter’s visit: 
before or after this visit? 

ee isco t remember, 
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R-X Q. 152. When additional oil was put in how 
and where was it put in? 

A. In the first agitator box in the first unit of the 
cleaner. 

R-X Q. 153. Where was the additional acid put in? 

A. At the same place. 

R-X Q. 154. Was there a separate tank for this 
additional oil, or did the pipe run from the one tank 
which supplied the rougher? 

A. <A separate tank. 

R-X Q. 155. And how were the concentrates con- 
ducted from the rougher to the cleaner? 

A. By gravity and hydraulic lift, the cleaner being 
lower than the last unit of the rougher machine. 

R-X Q. 156. And, of course, this hydraulic lift add- 
ed water at this point, didn’t it? 

A.) ¥ ese ssit, 

R-X Q. 157. Now, as to the regulation of the fluid 
levels in the spitzkasten of the first unit of the rougher 
and the spitzkasten of the second unit of the rougher, 
how was this brought about? 

A. Regulated by a valve. 

R-X Q. 158. And where was this valve located? 

A. The valve was located between the bottom of 
the spitzkasten and the centrifugal pump. 

R-X Q. 159. Was there any other connection from 
the spitzkasten of the first unit directly or indirectly 
to the spitzkasten of the second unit? 

A. None. 

R-X Q. 160. You have testified of regulating the 


~ 
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overflow of concentrates differently in the rougher and 
in the cleaner. Now, how did you regulate the over- 
flow in the cleaner? 

A. By valves in the same manner as we did on the 
rougher. 

R-X Q. 161. Then, as I understand you, the différ- 
ence was due to different regulation of the valves which 
controlled the flow of liquid or tailings from one unit 
to the next; 1s that correct? 

Pe mayes, Sir: 

R-X Q. 162. Was there any overflow regulation 
from the last spitzkasten of the cleaner other than in 
the pipe from this spitzkasten back to the rougher? 

A. There was just the regulation of the inlet and 
outlet of that cell by valves in the pipe. 

R-X Q. 163. You have said that there was a large 
amount of water in the concentrate coming from the 
rougher. Where was the fluid level maintained in the 
spitzkasten of the rougher to bring this about? 

A. Above the level of the overflow lip. 

R-X Our Now, in the cleaner you have said there 
was no water in the concentrate that flowed from it. 
How was this accomplished as to the position of the 
fluid level in each spitzkasten of the cleaner? 

A. It was accomplished by keeping the water level 
slightly below the level of the overflow lip. 


. AoW 
Re-cross examinated closed. 


Deposition closed. 
Jesse C. Gisson. 
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Subscribed and sworn to before me this Ist day of 
pile O12, 


Cuar_Les H. Litt te, 
Notary Public for the State of Montana, 
residing at Butte, Silver Bow County, 
Montana. My commission expires July 
Gil lois 


It is stipulated and agreed that the further taking of 
testimony upon behalf of defendant may be and is ad- 
journed to such time and place, and before such Ex- 
aminer as the court may direct or as counsel herein 
might agree upon. 


Butie & Superior Atining Conipany, 137s 
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CERTIFICATE OF SPECIAL EXAMINER. 


Unitrep States Districr Court, DISTRIct 
or MONTANA. 


Minerals Separation, Limited, and 
Minerals Separation American 
Syndicate, Limited, 

Complamants, In Equity. 
8, 
James M. Hyde, 
Defendant. 


State of Montana, County of Silver Bow, ss. 


I, Charles H. Little, a Notary Public in and for the 
State of Montana, residing at Butte, Montana, here- 
by certify that the foregoing deposition of Jesse C. 
Gibson was taken before me at the office of Kremer. 
Sanders & Kremer, State Savings Bank Building, 
Butte, Montana; that said deposition of Jesse C. Gib- 
son was taken on April the Ist, 1912; that for the pur- 
pose of taking said deposition I acted by agreement 
of counsel as Special Examiner under the 67th Rule in 
Equity as amended; that during the taking of such 
deposition the complainants were represented by their 
counsel, Henry D. Williams, Esq., and the defendant 
was represented by his counsel, J. Bruce Kremer, Esq. : 
that before said witness gave his deposition the said 
witness was duly sworn by me and his deposition taken 
down on the typewriter in the presence of counsel for 
both parties, and that, at the conclusion of his deposi- 
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tion, the same was signed by the witness in my pres- 
elice: 

I further certify that I am not of counsel for either 
party to this cause, nor related by blood or marriage to 
any member of either of the complainant corporations 
or the defendant, and that I am not interested directly 
or indirectly in the matter in controversy. 

In testimony whereof, | hereunto set my hand and 
notarial seal this lst day of April, 1912. 

CHARLES Hi. Littre: 
Notary Public in and for the State of Montana, 
residing at Butte, Silver Bow County, 
Montana. My commission expires July 
Gthy 1Ots: 
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Unitep States Districr Court, District 
OF MONTANA. 


Minerals Separation, Limited, and 
Minerals Separation American 
Syndicate, [imited, 


In Equity. 
Complainants, No. 1076. 
US. 
James M. Hyde, 
Defendant. 


Depositions of witnesses in behalf of defendant in 
the above entitled suit, taken by agreement of counsel 
before Joseph H. Blackwood, a Notary Public in and 
for the District of Columbia, acting by consent of coun- 
sel @ both parties as Special Examiner, under the 67th 
Rule in Equity, as amended, at the office of Byrnes, 
Townsend & Brickenstein, 918 T° street, N. W., Wash- 
ington, D. C., beginning on Wednesday, April 24th, 
1912, at 10 o’clock in the forenoon. 


Appearances: Henry D. Williams, Esq., for com- 
plainants; J. Bruce Kremer, Esq., for defendant; Wal- 
fore colt, Esq., for defendant. 


JAMES M. HYDE, a witness produced in behalf of 
defendant, having been duly cautioned and sworn, 
testified as follows: 


Direct Examination by Mr. Scott. 


QM. 1. Please state your name, age, residence and 
occupation. 
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A. James M. Hyde; 38 years; residence, Palo Alto, 
California; mining engineer and metallurgist. 

Q. 2. Are you the defendant in this suit? 

eel am, 

Q. 3. Please state briefly your education and ex- 
perience in your profession. 

A. [am a graduate of the department of geology 
and mining of the Leland Stanford, Jr., University, in 
which institution | was for one year instructor in as- 
saying. I was for one year curator of the museum of 
the California State Mining Bureau, and for three 
years professor of mining and metallurgy in the Uni- 
versity of Oregon. I have worked as a common miner, 
and as a mill-hand in all partsof amalgamating, con- 
centrating, cyaniding and chlorination mills; have 
worked as an assayer and chemist, as superintendent 
of mines and mills; as consulting engineer, and valuer 
of mines. I have been a student of processes for the 
treatment of different ores for the past fifteen years, 
and am the inventor of an improved process for the 
flotation concentration of ores, which is covered by 
U. Saacemtemor 1,022,085. 

©. 4. Have you ever had any business dealings with 
Minerals Separation, Limited, one of the complainants 
in this suit? 

A. On January 18, 1910, I received the following 
telegram: 


“Can you come London, all expenses allowed in 
order to see process working and directors. If 
the directors are satisfied your appearance will 
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offer one thousand pounds sterling and expenses 
for a year in Mexico or elsewhere. Examination 
of properties. 
“(Signed) Hoover, 
“Care Mineration.” 


This cable was sent to me by Mr. T. J. Hoover, who 
was general manager for MineralSeparationf, Limited, 
one of the complainants. J had not heard from him 
for some two years’ time, but was familiar, in a gen- 
eral way, with the business with which he was con- 
cerned, and cabled a reply, stating that I should leave 
for London, as requested, upon receipt of an advance 
sufficient to cover expenses of the trip. The advance 
was forwarded, and J left California about the 28th or 
29th of January, and proceeded directly to London. In 
London, J was informed that a small private syndi- 
cate had been organized to search for mining business 
in Mexico, and that they would like to have me con- 
sider undertaking a search in that country, for speeial 
ventures for this syndicate. The Board of Directors 
were apparently satisfied that [ was the proper person 
to undertake this work, after we had had our first 
meeting, for I was requested to outline a plan of cam- 
paign for the work. They immediately commenced to 
endeavor to persuade me to give them a contract for 
two years of my time, and it took me over two weeks, 
during which we were discussing matters and going 
over reports on Mexican properties, to persuade them 
that my determination to contract for but one year’s 
time was final and unchangeable. 
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1 stated to them the reasons which led me to consider 
it extremely undesirable to contract for more than one 
year’s time, which were in part as follows: That I 
would not undertake any long-term contract which 
would require me to be separated for long periods from 
my family; that Sr. Ezequiel A. Chavez, assistant sec- 
retary of education for the Republic of Mexico, had re- 
quested mé to hold myself in readiness to undertake, so 
soon as opportunity could be arranged, the outlining 
and development of a system of industrial education for 
the people of his country, and that this was an opportu- 
nity of which I should wish to avail myself, if 1t took 
material form. Further, that a year might indicate to 
us that it was not wise to attempt to do business to- 
gether further, and that during that year I should come 
into possession of an inheritance which, supplementing 
my own earnings and savings, would permit me to 
operate independently, upon a modest basis. It was with 
a full understanding of these matters that the employ- 
ment for a year’s time was mutually agreed upon. 

While this matter was under discussion, | visited the 
test works in London, and was shown the methods by 
which small and kerge lots of ore were tested by the 
processes practised by the company, and also made a 
trip to South Wales, to witness some tests of the flota- 
tion process which was being tried out on ore which 
had been shipped to England from the San Francisco 
Del Oro mine in Mexico. These tests were not very 
instructive, as Mr. Hoover and the attendant in charge 
informed us that the results being obtained were very 
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unsatisfactory. Upon my return to London, I came 
to an agreement with the Board of Directors that I 
should enter their employ for one year’s time, and the 
chairman of the company, Mr. John Ballot, addressed a 
letter to me dated the 2nd of March, 1910, which reads 


in part as follows: 


“James M. Hyde, Esq., 

"62 London Wall elec. 
“Dear Sir:— 

“As explained to you a private syndicate has 
been formed in connection with my company for 
the special purpose of exploring the Republic of 
Mexico, with a view to finding mines, ores, dumps 
or tailings, preferably amenable to _ profitable 
treatment by the Minerals Separation processes, 
and to endeavor to acquire such mines, ores, dumps 
or tailings, wholly or in part, if such can be done 
on sufficiently advantageous terms, or to secure 
the adoption of Minerals Separation processes by 
mine owners, under royalty, in cases where a direct 
interest cannot be acquired 


and if successful, to 
form a larger company to handle the interests so 
acquired. 

“To give effect to this, and after fully discuss- 
ing the policy with your goodself, it has been 
agreed to retain you to give your services exclus- 
ively, to make the necessary investigations in Mex- 
ico, and to carry out the object and intention of the 
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syndicate to the best of your ability on the follow- 
ing terms and conditions:” 


Then follow the terms and conditions as shown by the 
letter which I now produce. 


(o quote further fromthe letter. 


‘For the purpose of this understanding and to en- 
able you to test ores on the spot, Minerals Separ- 
ation will disclose to you its various processes, and 
give you all information in connection therewith, 
you undertaking to keep all such information con- 
fidential, and not to make use of any of it for any 
purpose except that of the syndicate, and further 
you undertake and agree to communicate to that 
company any ideas for improvement, modification 
or addition to the processes, mechanical or other- 
wise, which may occur to you, or which you may 
make, and such shall be the sole property of the 
Minerals Separation, and you will immediately, or 
whenever called upon, sign all documents necessary 
to protect the same by patent, if so desired, and to 
convey the title to that company by assignment 
or otherwise.” 


At the testing works, I was shown the bottle test re- 
ferred to by Mr. Nutter, in his testimony in this suit, 
which I recognize to be the exact test given by Alcide 
Froment in his British patent No. 12,778, accepted on 
June 4, 1903; and also certain tests which were con- 
ducted by agitating finely pulverized ore, water, sul- 
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furic acid and some oily substance, in a rectangular 
wooden box having two glass sides, through which the 
operations being carried on within could be observed. 
This apparatus was used as follows: 

Ore, water, a small amount of sulphuric acid, and a 
small amount of some oily substance, were agitated to- 
gether by an impeller, rotated upon a vertical shaft, 
suspended from above and without the vessel. When 
the agitation was completed, the mass was allowed to 
come to rest, when a considerable amount of floating 
mineral could be seen upon the surface in the form of a 
froth. The material was then reagitated while the con- 
tents of the vessel were drawn out through an aperture 
at the bottom, and spread out upon the apron-plate of 
an overfiow settling box, the oiled mineral matter float- 
ing off as a surface film while the gangue and some of 
the metalliferous mineral sank to the bottom and was 
drawn off and retreated upon a device similar to the 
one from which it was drawn. 

Mr. T. J. Hoover, consulting metallurgist and gen- 
eral manager of the company, told me that this test did 
not represent the processes as actually operated by the 
company, but was the nearest approach to it which 
they had been able to devise on a small scale, and asked 
me to co-operate with him in devising a form of ap- 
paratus which would give results duplicating those ob- 
tained in the frothing process as developed in Australia, 
so that I might have a machine with me by which 
could be duplicated the results to be expected of the 
frothing process, as developed in Australia. 
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Together, we designed a machine similar to and prob- 
ably the same as the machine referred to as the slide 
test machine by Dr. Chandler and Mr. Nutter, in their 
testimony. I had several of these machines built in 
London and remained in the city long enough to develop 
a system of tests by the use of this apparatus and to 
instruct Mr. Wilkinson, an attache of Minerals Separa- 
tion, Limited, in the use of this apparatus. 

I proceeded to the United States and thence to Mex- 
ico, and devoted the year to a search for such properties 
as might be worked to a profit by the Mexican Syndi- 
cate. 

By Mr. Witiiams: It being noted that the 
telegram of Jan. 18, 1910, referred to by the wit-_ 
ness, was a code telegram, it is requested that it 
be marked for identification, subject to production 
upon request. 

It is also requested that the letter dated March 
2, 1910, referred to by the witness, be marked for 
identification, subject to production upon request. 

By Mr. Kremer: The telegram and letter re- 
ferred to may be marked for identification and may 
be produced upon request of counsel. 

Q. 5. What was the principal difference in the op- 
eration of this small experimental machine which was 
in use when you went to London, and the one which 
you and Mr. Hoover designed? 

A. There are two methods by which particles of 
metalliferous mineral which has been covered by a bare 
film of oil or some oily substance may be made to float 
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upon the surface of the water. The frst of these is 
by what is called surface tensiton—when the mincrai 
particles float upon the surface of the water in a layer 
or film which is not more than one mineral particle in 

P. 1381, L. 6, insert « water. 


tachment of these mineral particle 
fioat upon” after “ upon ” 


A second method is by at- 
S around gas bubbles which 


which had been agitatea im wie agiuauug vow wae 
charged upon the apron of the overflow settling box. 
the oiled nuneral particles flowing down the inclined 
apron were exposed to air and floated off as a film up- 
on the surface of the water. This was necessitated by 
the method of discharging the agitated matter through 
a small opening upon the surface above the water. The 
apparatus designed by Mr. Hoover and myself was so 
arranged that when a material had been sufficiently 
agitated to oil the metalliferous matter, agitation 
ceased, the oiled mineral matter with gas bubbles at- 
tached floated and was removed as a floating froth by 
sliding off the top half of the material and discharging 
its contents into some receptacle. 

Q. 6. Did you complete your year’s employment 
with the Minerals Separation, Limited, as you agreed 
to? 

Ee ol adid. 

QO. 7. What did you do in the practice of your pro- 
fession inunediately after leaving their employ? 

A. Immediately after leaving the employ of Min- 
erals Separation, Limited, I accepted an appointment 


as consulting engineer for the Oroya Exploration 
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Together, we designed a machine similar to and prob- 
ably the same as the machine referred to as the slide 
test machine by Dr. Chandler and Mr. Nutter, in their 
testimony. I had several of these machines built in 
London and remained in the city lane enanch ta darvalan 


1 prucecued to tne United States and thence to Mex- 
ico, and devoted the year to a search for such properties 
as might be worked to a profit by the Mexican Syndi- 
cate. 

By Mr. Witiiams: It being noted that the 
telegram of Jan. 18, 1910, referred to by the wit- 
ness, was a code telegram, it is requested that it 
be marked for identification, subject to production 
upon request. 

It is also requested that the letter dated March 
2, 1910, referred to by the witness, be marked for 
identification, subject to production upon request. 

By Mr. Kremer: The telegram and letter re- 
ferred to may be marked for identification and may 
be produced upon request of counsel. 

Q. 5. What was the principal difference in the op- 
eration of this small experimental machine which was 
in use when you went to London, and the one which 
you and Mr. Hoover designed? 

A. There are two methods by which particles of 
metalliferous mineral which has been covered by a bare 


film of oil or some oily substance may be made to flaat 
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upon the surface of the water. The first of these is 
by what is called surface tension—when the mineral 
particles float upon the surface of the water in a layer 
or film which is not more than one mineral particle 11 
thickness or depth, as a greased needle will float upona 
the surface. The apparatus as used in London, when 
{ arrived there, was so arranged that when the matter 
which had been agitated in the agitating box was dis 
charged upon the apron of the overflow settling box. 
the oiled mineral particles flowing down the inclined 
apron were exposed to air and floated off as a film up- 
on the surface of the water. This was necessitated by 
the method of discharging the agitated matter through 
a small opening upon the surface above the water. The 
apparatus designed by Mr. Hoover and myself was so 
arranged that when a material had been sufficiently 
agitated to oil the mietalliferous matter, agitation 
ceased, the oiled mineral matter with gas bubbles at- 
tached floated and was removed as a floating froth by 
sliding off the top half of the material and discharging 
its contents into some receptacle. 

Q. 6. Did you complete your year’s employment 
with the Minerals Separation, Limited, as you agreed 
to? 

ae | did. 

O. 7. What did you do in the practice of your pro- 
fession immediately after leaving their employ? 

A. Immediately after leaving the employ of Min- 
erals Separation, Limited, I accepted an appointment 


as consulting engineer for the Oroya Exploration 
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Company, with ofhces at No. 1 London Wall Bldgs., 
London, and prepared to stay in London for some time, 
giving my time to consulting engineering work, etc. | 
cabled to the United States to have my wife join me, 
and she replied that it would be unwise for her to do so 
for some time, on account of the condition of the health 
of our only child. I therefore planned to return to the 
United States at the earliest opportunity. 

Q. 8. What knowledge did you have of oil flotation 
processes at the time you entered the employ of Min- 
erals Separation, Limited? 

A. JI had for years made a close study of all that 
appeared in the technical press with regard to new 
methods for the treatment of ores, and had read every- 
thing which had appeared upon this subject in the 
Engineering & Mining Journal, Mining and Scientific 
Press, and other current literature, and was thus fa- 
miliar with the work done by the Elmores and others, 
and by the group who were working in the Broken Hill 
held. 

QO. 9. At the time you entered the employ of Min- 
erals Separation, Limited, or while so employed, did you 
make any study of the patent situation from the legal 
point of view? 

A. As my time was devoted to the search for ma- 
terial which could be acquired by purchase, lease or 
otherwise, I gave very little study to the legal phases of 
the situation. J remember having read some part of 
the record of the suit filed against Minerals Separation, 


Limited, by the Elmores. 
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Q. 10. Did your duties while employed by the Min- 
erals Separation, Limited, require you to be convers- 
ant with the patent protection which they might have 
or were going to have? 

A. They did not. They made very broad claims to 
me aS possessing monopolistic rights for the use of all 
flotation processes which involved the use of small 
amounts of oil, but, as I was specifically warned by them 
against seeking royalty business, except as a last resort, 
I never had occasion to prepare myself to defend their 
rights in matters involving infringement of patents, 
etc. : 

©. 11. After leaving the employ of Minerals Sep- 
aration, Limited, did you investigate any patents bear- 
ing upon flotation processes, and, if so, when and to 
what extent? 

A. After leaving the employ of Minerals Separation, 
Limited, in order to assure myself as to the actual 
status of the patent situation in regard to flotation pro- 
cesses, I read over all of the patents relating to this 
subject which I could acquire or obtain access to, and 
made as careful study as possible of the subject-matter 
covered by them. 

Q. 12. What conclusion did you arrive at as a re- 
sult of the study of these patents? 

Objected to by Mr. Williams, as incompetent. 

A. I arrived at the conclusion that the only patents 
which were significant, which had ever been granted 
upon the subject, so far as [ could learn, were the 


American patent, granted to Carrie J. Everson, No. 
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348,157; the British patent No. 12,778, accepted June 
4, 1903, granted to Alcide Froment, and the Elmore 
vacuum process patent No. 826,411. 

The Everson patent referred to was important as 
broadly disclosing the preferential oiling of mineral 
particles by oils and fats and derivatives thereof; the in- 
tensifying of this selective action by the use of an acid; 
and the possibility of separating the particles of metal- 
liferous minerals from the gangue, either by building 
them up into an agglomerated mass, which will not 
float, or by causing them to float as the result of oil- 
ing and agitation. The Froment patent disclosed the 
fact that metalliferous mineral particles, which have 
been slightly oiled, will attach themselves to and can 
be floated by gas-bubbles. The Elmore patent cited is 
important as showing an ingenious method by which 
gas-bubble flotation can be effected. To my mind, the 
Everson and I‘roment patents disclose the whole basis 
upon which the art of flotation concentration has been 
developed. 

By Mr. Wittiams: Reference to the Elmore 
vacuum process patent No. 826,411, is objected to 
as incompetent, for the reason that this patent is 
not set up in the answer as an alleged anticipation, 
and it is further noted that it appears upon the 
face of the Elmore patent that the application for 
this patent was filed July 10, 1905, whereas the ap- 

- plication for the patent in suit, as appears upon 
the face of that patent, was filed prior thereto, on 
May 29, 1905. 


Butte & Superior Mining Company. oooe 
Deposiiion ci fames MI. Hyde. 


Q. 13. You have referred to a testing apparatus in 
use by Minerals Separation, Limited, prior to the time 
you and Mr. Hoover designed the slide test machine. 
Were you told what the purpose was of having the test 
machine of the type used before the making of the slide 
machine ? 

A. Mr. Hoover informed me that when he went into 
the employ of Minerals Separation, they were attempt- 
ing to carry ona flotation process by the use of an ap- 
paratus consisting of an agitator or series of agitators 
similar in type to the one illustrated in the cut shown 
in the patent in suit, the ore treated being first agitated 
in these vessels and then delivered through a pipe to 
an overflow settling box substantially as in the test 
apparatus which I have referred to as having been 
shown to me in JLondon, which test machine therefore 
practically duplicated the operations which were at- 
tempted upon a commercial scale in the device just re- 
ferred to. Consequently, this test machine would give 
a fair idea of what could be expected of the type of 
treatment machine which it substantially duplicated. 

By Mr. Wirrtiams: The answer is objected tb 
as hearsay and incompetent, and notice is given for 
a motion to strike it out. 

Q. 14. Did you receive any instructions from those 
connected with Minerals Separation, Limited, regard- 
ing the practice of any oil flotation process? 

A. The only definite instruction given me was that 
a preliminary idea could be obtained of the results ob- 
tainable in the treatment of an ore by making the bottle 
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test, which has previously been referred to, and by car- 
rying out a series of tests in the slide machine, in or- 
der to determine what oily substance would be best 
adapted for use with a particular ore. 1 was not in- 
structed in detail with regard to the use of large test- 
ing machines further than that in all cases it was neces- 
sary to run varying the conditions as to amount of oil 
and acid used until such quantities were determined 
upon as gave the best results. 

©. 15. Wid the Minerals Separation, Wimitedmor 
those connected with it, instruct you that in actual coim- 
mercial operations you were to use apparatus like tha: 
shown in the patent upon which this suit is based? 

A. I was informed by the engineer of the company 
that apparatus of the type of that shown in the illus- 
tration of the patent in suit had proven unsatisfactory 
and had been abandoned. 

By Nr. WititramMs: The answer is objected to 
as hearsay and incompetent, and notice is given 
for a motion to strike it out. 

©. 16. While in the employ of Minerals Separation, 
Limited, did you see their process or any of their pro- 
cesses carried out upon a practical commercia! scale? 

A. I did not see any commercial operations carried 
on in which any process to which they claimed owner- 
ship was used on a commercial scale. 

Q. 17. When your year of employment by Minera!s 
Separation, Limited, came to a close were there any 
negotiations looking toward a continuance of your 
connection with that company? 
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A. Toward the end of my year of work. I recetved 
a communication from the chairman of the colpany 
asking me to undertake work outside of the Republic 
of Mexico, and work of such a nature that it would 
require more time than was left in the one year which 
iiacdwcontiacted to give to their semmice, I therefore 
cabled to him reminding him that I had refused to 
contract for more than one year’s time and asking 
where and when he proposed to discuss with me the 
question of further service. In reply to this telegram, I 
was requested to leave New York for London at an 
early date, and did so, arriving in London a day or 
two before Christmas day of 1910. I was asked to 
outline a plan upon which we could work together for a 
greater length of time, being told that an American 
Syndicate had been formed to carry out such a search 
for business upon the whole American continent, as 
had been undertaken in Mexico by the Mexican Syndi- 
cate. I submitted a memorandum outlining such plan 
which was considered by the members of the board of 
directors and discussed with me in particular by Mr. 
Francis Gibbs, Jr., one of the directors. A discussion 
of this matter was going on, with all probability that I 
should enter into another contract with the firm, when 
I determined that it was not wise for me to continue 
longer -with them, withdrew the memorandum referred 
to, and handed in a Jetter formally severing my connec- 
tion with the firm. 
By Mr. Wititiams: The entire answer is ob- 


jected to as incompetent, and notice given of a 
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motion to strike it out. It is further noted that the 
communications referred to, the memorandum out- 
lining the plan of the witness referred to, and the 
letter severing connection with Minerals Separa- 
tion, Limited, referred to, are apparently capable 
of production, either by originals or full copy there- 
of, and therefore all reference thereto and attempt 
to epitomize the contents thereof, are secondary 
and incompetent, and in the absence of the best 
evidence as to these matters, notice is given of a 
motion to strike out this answer. 

©. 18. Have you the several letters and other com- 
munications to which you have referred? 

A. I have the originals of communications received 
by me and copies of conimunications presented by me 
to the company. Also a letter, which would complete 
the series, in answer to my letter of resignation. 

By Mr. Scorr: The letters, cablegrams and 
copies referred to by the witness, in his answers 
to the two preceding questions will be marked for 
identification, subject to production upon request. 

QO. 19. Was there any particular reason that in- 
Huenced you in concluding not to continue your connec- 
tion with Minerals Separation, Limited, after the ex- 
piration of the year you had agreed to work for them? 

‘A. There was. 

Or20. \\ hat was ihe reason 

A. Mr. T. J. Hoover, who had been acting as con- 
sulting engineer for Minerals Separation and occuping 
an office with them, decided to move to another office 
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and devote but a portion of his time to the firm after 
the Ist of January, 1911. It was understood when he 
moved from Minerals Separation’s office that the com- 
pany desired that he should continue to act in a consult- 
ing capacity for them, and that he was willing to do so, 
upon certain terms and considerations. \When he moved 
to the new quarters in which he established himself, 
he moved hurriedly, at the request of Dr. Gregory of 
the Board of Directors that he give him his office room 
as early as possible, and in moving, took to his new 
office a case containing a file of papers which included 
the accumulation of his own correspondence and notes 
for years, and also such reports as had been handed in 
to him while acting as consulting engineer for Minerals 
Separation, and which it would be necessary for him 
to have at hand, 1f he continued to act in that capacity. 
After he had removed his furniture, etc., from the 
offices occupied by Minerals Separation, Limited, a dis- 
cussion arose between himself and the company as to 
the terms on which he was to continue to act in a con- 
sulting capacity for them, and taking offense at the 
terms which he proposed, the directors of the company. 
by telephone, demanded that he immediately turn over 
to them all documents relating to their business which 
were in his possession; as these were scattered through 
a great mass of personal material, it would be impos- 
sible to remove them at once and he replied that he was 
leaving for Russia, would not have time to attend to 
the matter before he left, but would do so immediately 
upon his return. The officers of the company, know- 
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ing that he was out of the city, brought an injunction 
against him, to prevent him from turning over the 
“documents and secret information of great value” to 
anybody other than themselves, and sent officers of the 
law to his house to serve such notice upon him. Al- 
though this was an ex parte proceeding, a type of 
action which almost never is allowed to appear in the 
public press in England, the two great financial dailies 
of the country contained accounts of the matter the 
next morning. During Mr. Hoover’s absence from the 
city I acted in his behalf with the Board of Directors, 
endeavoring to protect his interests and show them 
how unnecessary and unreasonable was the action which _ 
they had taken. In one of my conversations with one 
of the directors, Mr. Curle, he informed me in the 
presence Of Dr, Greecory, also of the Boardmote Diam 
rectors, that Mr. Hoover had been punished enough. I 
told him at the time that I was certain that that was 
the motive which had prompted the action which had 
been taken. 

This whole affair led me to conclude that it was un- 
safe and unwise to longer associate myself with people 
who would make such an unnecessary and unwarranted 
attack upon the engineer to whom more than to any- 
one else was due the success of such operations as they 
had been engaged in. 

By Mr. WitirAMs: It now appearing that the 
reason called for is not a fact capable of proof in 
the manner stated, notice is given of a motion to 
strike out the entire answer, as incompetent. 
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Or le Didsyouever state to Mr. Hdward TH. Nut- 
ter that you had accepted employment by Minerals Sep- 
aration, Linuted, for a year only, so that you would be 
free at the end of that period to make a more favorable 
contract with the company for your further services or 
else to make use of your knowledge of flotation con- 
centration for your own purposes? 

A. In my answer to Q. 4 I have stated the reasons 
for not entering into a longer contract, which were my 
real reasons. I was never actuated by such a motive 
as referred to by Mr. Nutter, and never stated to him 
or to anyone else that I was. 

QO. 22. How soon did you return to the United States 
after the expiration of your employment by Minerals 
Separation, Limited, and what did you do immediately 
after reaching the United States? 

Pemex bout the first of March, JOll, Mrs ei. 
Hoover, with whom I was associated in the matter of 
the Oroya Exploration Company, decided to make a 
Meiried trip to the United States. As my tamily 
could not join me in London, I decided to return to the 
United States with him, and did so, arriving in New 
York early in March. \When we arrived in New York, 
Mr. Chester Beatty, with whom Mr. H. C. Hoover was 
associated in a number of ventures, informed him that 
he was about to send Mr. Kuehn to Butte, to make an 
examination of the Butte & Superior Copper Company’s 
property, for Hayden, Stone & Company, who were 
considering buying a large part of the company’s 
bonds. Mr. Beatty and Mr. H. C. Hoover had previ- 
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ously considered participating in financing this com- 
pany in connection with Hayden, Stone & Company, I 
believe, and Mr. Kuehn had made a previous examina- 
tion of the property. As Mr. Beatty and Mr. H.C. 
Hoover were offered a participation in a bond issue 
which was being considered, Mr. H. C. Hoover sug- 
gested that as I had nothing definite on hand, they 
would like to have me go along and assist Mr. Kuehn 
in preparing a report on the property, and also make 
some tests upon the ore, in order to determine what was 
the best method by which it could be treated, and what 
results could be expected, so that they might know 
what value to ascribe to the property in making their 
estimates which would determine whether or not they 
would participate in the bond issue. I went to Butte 
with Mr. Kuehn, assisted him in gathering all of the 
data necessary to make the report and in making the 
computations upon which a report should be based. No 
one connected with the Butte & Superior Company, 
was, to my knowledge, acquainted with the fact that I 
had any knowledge of ore concentration processes until 
this examination was completed. At the completion 
of the examination, Mr. R. M. Atwater, general man- 
ager of the company, arrived in Butte, to discuss his 
findings with Mr. Kuehn. When I was‘ introduced to 
him, he told me that he had met H. C. Hoover in New 
York, and that Hoover had told him that I was on the 
examination and was familiar with concentration pro- 


CESSES: 


Butte & Superior Mining Company. 1393 
Deposition of James M. Hyde. 


By Mr. WituiaMs: Notice is given for mo- 
tion to strike out the first sentence of the answer, 
as incompetent, in that it states a conclusion ar- 
rived at by a third party. 

A like notice is given of motion to strike out 
the third sentence of the answer as hearsay and 
incompetent. 

A like notice is given as to the fourth and fifth 
sentences. 

A like notice 1s also given as to the last sentence 
of the answer. 

Q. 23. What caused you to first apply flotation treat- 
ment to the ore of the Butte & Superior Copper Com- 
pany, either experimentally or otherwise? 

A. Mr. H.C. Hoover asked me to determine for him 
if the ore was amenable to treatment by a flotation 
process. 

By Mr. Wittiams: Objected to as relating al- 
leged statements made by a third party, and no- 
tice is piven of a notion to strike out as incompe- 
tent. | 

©. 24. What did you do to ascertain whether the 
Butte & Superior ore was amenable to flotation treat- 
ment? 

A. 1 hada local foundry in Butte make a test ma- 
chine for me of substantially the same type as the slide 
machine which we perfected in [ondon, and with this 
machine tested the ore. 

©. 25. Did you make any report of the result of 
your test, and if so. to whom? 
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A. | reported the results of my tests direct to Mr. 
Li. 11 00ver. 

Q. 26. Did anyone else approach you for informa- 
tion on the treatment of Butte & Superior ores by the 
flotation process? 

A. Mr. R. M. Atwater, the manager of the property, 
asked me to report the results of my tests to him, and 
Mr. Kuehn, who had made an examination, wired to 
me from New York, asking me to send him the results 
of my tests. To both [ replied that my results would 
be reported only to Mr. H. C. Hoover. as I did not 
know what were the details of the negotiations which he 
had on with the company. 

By Mr. Witttams: Notice is given of a motion 
to strike from the answer the reference to com- 
munications, unless the original communications 
are produced, with a further reservation that the 
communications appear to be fundamentally in- 
competent. | 

©. 27. Did you, at a iater date, make any report to 
the Butte & Superior Copper Company regarding flo- 
tation treatment of its ores? | 

A. I did. 

Q.28. What was the result, if any, of a report which 
you so made? 

A. Iwas requested by the company to install an ex- 
perimental machine for them at Basin, Montana. 

Q. 29. Did you install such a machine? 

A. I supervised the installation of such a machine. 

Q. 30. About when was this machine first operated? 
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A. About the first of August, 1911. 

Q. 31. Is this machine still in existence? 

ieee is not. 

Q. 32. How long was it operated? 

A. Intermittently for probably between one and two 
months. ; 

Q. 33. Will you explain how it happened to be de- 
etroyed? 

A. After this test machine had proven that the new 
process which I had worked out could be successfully 
employed, a larger machine was built and this one was 
abandoned. During my absence from the plant, the 
.experimental machine was dismantled, as it was desir- 
able to send parts of it to Butte, to be used in equipping 
the woodworking shop of the Butte & Superior Mine, 
and the Basin Reduction Company, owners of the mill 
at Basin, were desirous to have the room occupied by 
the test machine, which was loaned by them temporar- 
uy, made again available for their uses. 

By Mir. Wittiams: The part of the answer 
commencing with ‘“‘as it was desirable” to the end 
of the answer being clearly incompetent, notice is 
given of a motion to strike it out. 

Q. 34. Will you describe the construction and op- 
eration of the plant built at Basin, and started in op- 
eration about Aug. 1, 1911? 

A. I have prepared from memory a rough sketch 
of this plant, which is lettered, and to which I will refer 
in describing the plant. The plant as installed and 


used for experimental work at Basin consisted of two 
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parts, a machine known to the operators as a rougher 
machine, and generally designated on the sketch as 
R. M., and a secondary or cleaning machine, designated 
on the sketch as C. M. The rougher machine, consist- 
ed of six agitating compartments and three overflow 
settling boxes. Five of these agitating compartments 
were built together in the form of a rectangular box 
divided by partitions into compartments. To this box 
were attached two of the overflow settling boxes. The 
remaining portion of the rougher machine consisted of 
one rectangular agitating compartment, connected with 
an overflow settling box. In each of the agitating 
compartments an impeller suspended and attached to a 
vertical shaft was provided to act as an agitator. The 
cleaner machine consisted of four agitating compart- 
ments and two overflow settling boxes. Three of the 
agitating compartments were built together in the form 
of a rectangular box, divided into three sections by 
partitions. To this box was attached one of the over- 
flow settling boxes. The remaining portion of the 
cleaning machine consisted of one rectangular agitai- 
ing compartment connected with an overflow settling 
box. Jn connection with the concentration machine 
proper were used two pulp-thickening tanks, in which 
the pulp to be treated was separated from as much 
clear or nearly clear water as possible, in order to pre- 
pare it for flotation treatment. 

Referring to the sketch, I will trace the passage of 
the ore through the machine and pulp-thickeners while 
being treated. The material to be treated, which con- 
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sisted of fine portions of the ore removed by classifiers 
from that portion of the ore which was treated by other 
devices, flowed to the pulp thickeners through the thin 
pulp launder marked T. P. L. to the pulp-thickener 
designated as P. T. A small amount of sulfuric acid 
was added to the pulp as it flowed to the pulp-thickener 
from the acid-pot, A. P., by means of a pipe, the flow 
being regulated by the acid-valve A. V. he thickened 
portion of the pulp, which was to serve as feed for the 
flotation machine, was drawn off from the bottom of 
the pulp-thickeners by the feed-valves I*. V. and f°. VV’, 
and flowed to the flotation machine through the feed 
launder F. L. The elear, or nearly clear, water flowed 
off to waste over the end of the pulp-thickener marked 
oa 0. lhe feed!launder F. I.. discharged there 
to be treated into the agitation compartment A‘. Into 
this compartiment live steam was discharged through 
the steam-pipe S. P., and red oil was fed from the oil- 
mpesO. FP) the pulp, after being agitated in At 
flowed through an aperture into A®*, in which it was 
further agitated, and from which it flowed through an 
aperature into A’, in which it was further agitated. 
from A* the pulp flowed through a practically square 
opening into the settling box designated as S. B.. 
This settling box was so attached to the box contain- 
ing the agitating compartments that the partition di- 
viding A* from A* was opposite the center of the set- 
tling box. Over the discharge lip of the settling box 
S. B.’, floating metalliferous minerals with considerable 


free-flowing water containing gangue minerals over- 
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flowed continuously into the launder marked R. C. L. 
That portion of the pulp which was not drawn over 
the discharge lip into the concentrates launder flowed 
from the overflow settling box through the valve V toa 
pipe leading to a pump marked Pump 1, by which it 
was elevated and discharged into the agitating compart- 
ment A*, in which it was agitated further, and from 
which it flowed into the agitating compartment A® for 
further agitation. From A? it flowed through the square 
opening into the settling box S. B., from the overflow lip 
of which the floating metalliferous matter with consider- 
able free-flowing water containing gangue minerals was 
continuously discharged into the rough concentrate’s 
launder. Through the valve V’ that portion of the pulp 
which was to be further treated was discharged into a 
pipe, through which, by means of an hydraulic elevator 
and by force of gravity, it owed into the agitating com- 
partment A°, from which, after agitation, it was dis- 
charged through a practically square aperture into the 
overflow settling box S. B.’, from the discharge lip of 
which was discharged the last portion of the concentrate 
recovered from the ore, together with a considerable 
amount of free-flowing water carrying gangue minerals 
in suspension. By means of the valve V”, the tailings 
were discharged to waste. The concentrates drawn off 
over the discharge lips of the settling boxes of the rough- 
er machine flowed to a pipe, through which they were 
forced into the first agitator compartment A‘ of the 
cleaner machine by an hydraulic elevator. After agita- 
tion in A* they passed through an opening into A®, and 


: 
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thence on to A®; being agitated in each of these compart- 
ments, and flowed through a practically square opening 
into the settling box S. B.*. Upon the surface of the 
water in this overflow settling box, the concentrates piled 
up as a tenacious froth 3 or 4 inches thick. The water in 
this settling box was maintained at such a level by the 
manipulation of the valve V’”’ that no free-flowing water 
overflowed from it, but the concentrates piled up and 
flowed over the discharge lip as a thick mass into the 
cleam concentrates launder C. C. L. A portion of the 
material which was not drawn over the discharge lip was 
passed on to the agitating compartment A’ through the 
valve V’’, and a pipe through which it was forced by an 
hydraulic elevator. After being reagitated in A’, the 
material passed through a practically square opening 
into the settling box S. B.°. When the amount of con- 
centrates forming upon the surface of the water in S. 
B.° was sufficient to allow the semi-dry concentrates to 
be drawn off over the discharge lip without any free- 


flowing water, they were so drawn off as from S. B.*. 


When the amount forming was too small to allow this, 
no concentrates were drawn off over the discharge lip, 
the whole content of the machine being discharged 
through the valve V‘ into a pipe, through which it was 
forced by a steam jet to pump | and returned to agitat- 
ing compartment A* for further treatment. The concen- 
trates produced by the cleaner machine flowed through a 
pipe to pump 2, by which they were discharged into the 
shipping bin. 
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By Mr. Scotr: The sketch referred to by the wit- 
ness is offered in evidence, and is designated as “De- 
fendant’s Exhibit Hyde Sketch of Experimental 
Machine.” 

Adjourned until Thursday, April 25, 1912, at 10 
A. M., at the same place. 


Met pursuant to adjournment. Present, counsel 
as before. 
Direct examination of James M. Hyde continued. 


Q. 35. In operating the experimental machine which 
you have referred to, how did you determine how much 
oil and acid to use? 

A. The amounts to use were at all times determined 
by an observation of the results obtained and by varying 
the flow of acid and oil in such a way as to give what 
were apparently the best results obtainable. 

©. 35. Have you ever found any better means of reg- 
ulating the amount of acid and oil than by an observation 
of the results secured? 

A. Ihave never found any other means which can be 
made use of. 

QO. 37. Did you ever see Mr. Edward H. Nutter in 
Montana ? 

A. Thave met Mr. Edward H. Nutter in Montana on 
two different occasions, or rather at two different 
periods. While engaged in making the examination of 
the Butte & Superior property with Mr. Kuehn, I met 
Mr. Nutter in Butte on a number of occasions, and 
later met him at Basin. 
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Q. 38. At the times that you met Mr. Nutter at Butte 
and Basin, was he there, as you understood, as a repre- 
sentative of Minerals Separation, Limited, or Minerals 
Separation American Syndicate, Limited? 

A. On both occasions, he informed me that he was. 

Q. 39. You have stated that you at first refused to 
make a report to the Butte & Superior Company regard- 
ing the treatment of their ore, but that you finally did 
make such a report. What occurred to change your at- 
titude in this matter? | 

A. I received word from Mr. H. C. Hoover that he 
was not to participate in taking up the bonds to be issued 
by the Butte & Superior Copper Company, that conse- 
quently he was not to be considered in the matter furth- 
er. I was informed by Mr. R. M. Atwater, general man- 
ager of the Butte & Superior Copper Company, that his 
company had discussed with Mr. Nutter the matter of 
having Minerals Separation or the Minerals Separation 
American Syndicate take up the matter of the treatment 
of the Butte & Superior ores, but he had decided that it 
would be impossible for them to do business together. 
He requested me to test the ore and to tell them what 
could be done in the matter of treating it, and I agreed 
to make a report upon the matter to them. 

Q. 40. When in England, in the employ of Minerals 
Separation, Limited, did you witness any tests made with 
a large testing apparatus owned by Minerals Separation? 

A. I saw the tests which have previously been re- 
ferred to as being made in South Wales. The large test 
machine in the London works was not being used at the 
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time of my first visit to England, because of alterations 
which were being made in the plant. During the period 
of my second visit to England tests were being carried 
on in a special machine devised by Mr. Nutter, which 
machine I saw in operation one or more times, but I was 
informed that its results were not entirely satisfactory. 

Q.41. Are Mr. H. C. Hoover and Mr. T. J. Hoover 
related to each other? 

A. They are brothers. 

QO. 42. How long have you known them? 

A. I have known Mr. H. C. Hoover since 1891 or 
1392, and Mir I J. Hloover quite intimately since 1007, 

©. 43. You have referred to a U. S. patent upon a 
flotation process. When and how did you come to in- 
vent the process described in this patent ? 

A. Itakeitthat you referto U. Sapatent 02200 se 
and shall formulate my answer accordingly. 

While engaged in making tests upon small quantities 
of the ore of the Butte & Superior Copper Company in 
the small test apparatus which I had made at the foundry 
in Butte I was surprised to find that the concentrates 
obtained were not of as high a grade as I had anticipated 
from a careful study of the ore. J therefore examined 
the concentrates and found that they contained an ap- 
parently considerable amount of free gangue particles. 
The thought occurred to me that if the froth which was 
first formed was retreated by itself, it would be possible 
to disentangle and drop out a considerable portion of this 
worthless material. I therefore took the froths obtained 
from the treatment of a portion of the ore and after 
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cleaning out the small test machine returned these froths 
to the machine, together with a sufficient amount of wat- 
er, and reagitated the mass thoroughly. The bulk of the 
metalliferous mineral again floated and, upon assay, was 
found to be of higher grade than the concentrates which 
had been produced by the procedure which I had pre- 
viously followed. I followed this matter up, and found 
that whereas the concentrates produced without retreat- 
ment would contain from 48 to 51 per cent. of zinc, it 
was possible to raise the grade by retreatment in the 
small test machine to as high as 55 per cent. Conse- 
quently, when I came to build a test machine at Basin, | 
planned for a machine consisting of a rougher and 
cleaner, and planned to use the rougher to make as com- 
plete a recovery as possible, and the cleaner to raise the 
grade of the concentrates as high as possible. 

When this machine was installed it was soon apparent 
that the best way to achieve the results desired was to 
maintain such an overflow of concentrates and free-flow- 
ing water over the discharge lip of the overflow settling 
boxes of the rougher as would insure the complete and 
rapid removal of all metalliferous mineral matter which 
rose to the surface of the water. This involved the over- 
flow with the concentrates of a considerable amount of 
suspended gangue matter. The concentrates on the sur- 
face of the overflow settling boxes of the rougher ma- 
chine were usually thin and light colored. It was found 
possible to pile up the concentrates upon the surface of 
the water in the overflow settling boxes of the cleaner 
machine to such a depth that the water-level could be 
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kept so low that there was no free flow of water over the 
discharge lip but a constant or intermittent sloughing 
over of a thick frothy,kleaned concentrates. It was 
soon apparent that the tailings resulting from the clean- 
ing operation were too valuable to be thrown away and 
an arrangement was consequently made by which they 
could be carried back to the rougher machine and fur- 
ther treated. 

As it was found very difficult under the conditions met 
at the mill to produce a pulp sufficiently thick to be ad- 
vantageously treated, the thought occurred to me that 
sulfuric acid might advantageously be made to act as a 
coagulant of the slimes in the pulp-thickener, and there- 
by perform a useful and added function. This was tried 
and was found successful. The process as covered by the 
patent was therefore largely developed in the course of 
these experimental operations, the matters of manipula- 
tion, etc., being learned during the first few days in 
which we worked. 

Q. 44. What is the composition of the ore of the Butte 
& Superior mine which you have treated by a flotation 
process of separation? 

A. The ore varies so much in its content of its vari- 
ous constituents that it is impossible for me to give you 
a chemical analysis which would be typical of the whole 
mine. Mineralogically, the ore consists of zinc blende, a 
small amount of galena, varying amounts of pyrite and 
copper minerals, whcih are usually very small in quan- 
tity, quartz, altered granite, in which most of the fel- 
spars are kaolinized, and rhodonite and rhodochrosite 
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(respectively the silicate and carbonate of manganese). 
The principal value of the ore is due to its content of 
blende or zinc sulfid. 

Q. 45. In your experiments with the Butte & Superior 
ores have you made any observations of the quantity of 
oleic acid or other oil used in different experiments, and 
if so, with what result ? 

A. I have experimented in my small test machine, 
using 500-gram charges of ore with amounts of oil vary- 
ing from .6 of 1 cc. to 9 cc., getting very satisfactory 
results with both the smaller and larger amount of oil, 
the oil referred to being the impure oleic acid or red oil 
used in the experimental plant at Basin. 

A typical test with the use of a very small amount of 
oil gave results as follows: The pulp treated was a 
sample of ore from the mill which assayed 23.3 per cent. 
zinc; the concentrates obtained from treating a 500- 
gram portion of this ore weighed 204.9 grams and con- 
tained 52 per cent. of zinc; the tailings weighed 283.5 
grams and contained 2.2 per cent. of zinc. This test was 
carried out in the slide test machine, using 2 cc. of a 50 
per cent. solution of sulfuric acid and .65 cc. of oleic 
acid. The actual recovery of zinc in this case amounted 
to 91.4 per cent. As the specific gravity of the impure 
oleic acid used is approximately .9, the actual weight of 
impure oleic acid used was .585 gram. This is equivalent 
to 2.34 pounds per ton of ore. 

In a test in which 500 erams of ore containing 20.3 
per cent. of zinc was treated in the small test machine 
with 9 cc. of oleic acid, 1 cc. of concentrated surfuric acid 
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and approximately 1700 cc. of water at a temperature 
of 78° Fahrenheit, 217 grams of concentrates containing 
46.5 per cent of zinc were obtained, and 283 grams of 
tailings containing .6 of 1 per cent. of zinc. The weight 
of impure oleic acid used in this case was 8.1 grams, 
equal to a rate of 32.4 pounds per ton of ore. This is 
equal to 1.62 per cent omic weroht of the ore one 
per cent. of the weight of the metalliferous mineral con- 
tained in the ore. The percentage of recovery of zinc in 
this test amounted to 99.4 per cent. as figured from the 
weight of concentrates and their assay value and as 98.4 
per cent. when figured by subtracting the total zinc con- 
tent of the tailings from the total zinc content of the por- 
tion of ore treated. 

All assays quoted by me in discussing these tests were 
made by W. R. Hocking, of Butte, Montana. 

I have tested the ore similarly with cotton-seed oil, 
using a sample which I obtained from the Fair Drug 
Company, of Butte, Montana, and getting phenomenally 
high recoveries with amounts varying from .27 of a 
gram to 18 grams per charge of 500 grams of ore or 
through a range of from 1.08 to 72 pounds per ton of ore. 

Using .3 of 1 cc., or .27 gram, of cotton-seed oil in 
treating a 500-gram charge of ore containing 21.3 per 
cent. of zinc, I obtained concentrates assaying 50.6 per 
cent. zinc and tailings assaying 1.3 per cent zinc. The 
percentage of recovery as figured by formula, was 96.3 
Mer Cent. 

Using 5cc., or 4.5 grams, of cotton-seed oil in treating 
500 grams of ore of the same lot. IT obtained concentrates 
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containing 45.4 per cent. zinc and tailings containing .8 
of 1 per cent. of zinc, the indicated recovery being 96.5 
per cent. 

Using 10 cc., or 9 grams, of cotton-seed oil in treating 
500 grams of ore of the same lot, I obtained concentrates 
containing 49.5 per cent. zinc and tailings containing .7 
of 1 per cent. of zinc, the indicated recovery being 98.1 
per cent. The amount of oil used in this case was equal 
to 5.6 per cent. of the weight of metalliferous mineral 
present in the parcel of ore. 

Using 20 cc., or 18 grams, of cotton-seed oil in treat- 
ing 500 grams of ore of the same lot, I obtained concen- 
trates assaying 51.5 per cent. of zinc, tailings assaying 1 
per cent. of zinc and an indicated recovery of 97.2 per 
cent. The amount of oil used in this test was equal to 
ez per cent. of the weight of metalliferous minerals 
in the ore treated. 

All of these tests with cotton-seed oil were made upon 
a sample of ore containing 21.3 per cent. of zinc. In 
each test I cc. of pure sulfuric acid was used, and, in all 
Cases, the concentrates were recovered as a froth. 


By Mr. Wruitrams: Itisnotedthat the tests above 
described by the witness not having been made in 
the presence of opposing parties, the observations 
and conclusions of the witness are objected to as 
not the best evidence, unless an opportunity is af- 
forded to complainants to repeat these experiments 
by supplying the complainants with sufficient quan- 
tities of the ores used in the conditions in which 
they were used in these experiments, and also, if 
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necessary, of the other reagents. With this reser- 
vation, no objection is made to the assay figures 
upon the ground that the man who made the as- 
says is not produced as a witness. 


Q. 46. About how much rhodochrosite does the mate- 
tial fed to the flotation plant at Butte contain? 

A. Ihave never determined what the amount is. 

Q.47. Why did you use oleic acid in the test in the 
experimental machine at Basin in preference to other 
oily reagents? 

A. When [ commenced to test the Butte & Superior 
ore I investigated the sources of oil supply which were 


available. I learned that the only oil being produced. 


anywhere in the vicinity was produced by Charles T. 
Perry & Company, of Helena, Montana, at their soap 
and candle factory. I obtained samples of the mate- 
rial which they produced and marketed under the name 
of red oil and tested the same. I also obtained from 
the agency of the Continental Oil Company in Butte 
samples of various petroleum oils and from Armour & 
Company, samples of various animal oils. I determined 
that Perry’s red oil was more satisfactory than other 
materials available, and therefore made use of it. It is 
the only oil produced in the Rocky Mountain region, with 
the single exception of some petroleum products, which 
do not give as commercially successful results. 

©. 48. In the operation of the experimental machine 
at Basin, was there anv evolution of gas from the pulp 
during its treatment? | 
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A. Both in the vicinity of the pulp-thickeners and 
the flotation machine, a decided odor of hydrogen sulfid 
was evident. 

Q. 49. To what did you attribute the evolution of hy- 
drogen sulfid? 

A. I attributed the evolution of hydrogen sulfid to 
the reaction of sulfuric acid upon the very finely-divided 
blend or zinc sulfid in the ore being treated. This odor 
is frequently very pronounced immediately after adding 
sulfuric acid when making tests in the small slide test 
machine, and was so pronounced around the large ex- 
perimental machine that 1t was commented upon by the 
workmen. 

QO. 50. Is the odor of hydrogen sulfid of such a char- 
acter or quality that you can definitely identify it there- 
by? 

A. The odor of hydrogen sulfid is of so defnite a 
nature that it can very easily be identified. I am so fa- 
miliar with it, from the use of this gas in chemical work. 
that | think it would be impossible for me to mistake any 
other odor for the odor of this gas. 

Q.51. In your work with the flotation process, as 
you have described it, have you noted any evidence of 
the evolution of any other gas than hydrogen sulfid? 

A. In all of the small-tests which I have made in 
the slime machine, there has been a loss of a certain 
amount of ore as indicated by adding together the 
weight of the concentrates and tailings produced and 
comparing this sum with the weight of the amount of 
ore treated. This loss amounts to several grams, even 
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when the greatest care is used in manipulation to avoid 
mechanical losses, and it has seemed to me that to ac- 
count for it, it must be assumed that some portion of the 
ore is dissolved in the very dilute sulfuric acid solution 
in which the pulp is treated. The most soluble constitu- 
ent of the Butte & Superior ore is the rhodochrosite or 
manganese carbonate. If any of this were dissolved, 
carbon dioxide would be evolved. 

Q. 51a. According to your observations of the Butte 
& Superior ore, is the amount of manganese carbonate 
present sufficient to account for the loss or difference in 
weight between the material treated and the weight of 
the concentrates and tailings? | 

A. Ihave no definite data on the matter. I have ex- 
amined many car-loads of ore as received at the mill 
and have never seen one which did not contain rhodo- 
chrosite, which is very conspicuous because of its pink 
color. This mineral is always a conspicuous constitu . 
ent of the jig-concentrates, and it and the allied man- 
ganese mineral, rhodonite, are undoubtedly responsible 
for the 2.99 per cent. of manganese found by Dr. 
Chandler in zinc concentrates said to be from Basin. 

©. 52. In what physical condition is the oleic acid 
delivered to vou bv Perry & Company? 

A. 1t comes to us in drums or barrels and is always 
in a solid or semi-solid condition. I have never seen 
a barrel opened in which it was sufficiently fluid so that 
the whole content of the barrel could be poured out 
through the bung-hole. 

Q. 53. In practicing the process which you have de 
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scribed, at Basin, is the oleic acid used in the solid 
form? 

Zeit 1s not. 

Q. 54. What do you do to it? 

A. It is heated and brought into a fluid condition be- 
fore being used. 

Q.55. Do you consider it necessary to reduce the 
oleic acid to a fluid condition in order to make use of it 
in the flotation process? 

A. Ido. 

Q.56. Do you know of any oil flotation process that 
is applicable to all suifid ores, or is it your observation 
that different ores require different treatment, or that 
some defy any treatment by this process? 

A. Ido not know of any process of oil concentration 
which is universally applicable to all sulfid ores. I 
have attempted to work out a successful method of 
treatment of ores containing very finely-divided chalco- 
cite, copper, sulfid, trying many different types of re- 
agents in different amounts, without being able to get 
commercially useful results. Many mixed sulfid ores 
containing sulfids of lead, zinc, iron and copper can be 
made to yield tailings very free from sulfid, but the re- 
sulting concentrate containing the different sulfids men- 
tioned is scarcely, if any, more easily marketable than 
the crude ore from which it has been concentrated. My 
own experience is that there are comparatively very few 
ores which may be completely successfully treated by oil 
concentration alone. 

Q. 57. In your investigations in Mexico, for Minerals 
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Separation, Limited, did you find ores or tailings amen- 
able to treatment by the methods contemplated by 
Minerals Separation, Limited? 

A. If you will excuse me, I prefer not to answer that 


question, as my instructions from Minerals Separation 
were to give out no information with regard to the 
matters investigated while in their employ. 


The Examiner notes that the following docu- 
ments referred to by the witness in his answer to Q, 4 
are marked for identification as follows: 


Cable Hoover to Hyde, January 18, 1910. 
Letter Minerals Separation .to Hyde, March 2, 
1910. 


And that the following documents referred to by 
the witness in his answer to Q. 17 are marked for 
identification as follows: 


Letter Minerals Separation to Hyde, Novertnber 
23, 1910) 

Cable Minerals Separation to Hyde, December 8, 
1910. 

Copy Cable Hyde to Minerals Separation, Decem- 
ber 9, 1910. 

Copy Memorandum re the Managership of Min- 
erals Separation American Syndicate, Limited. 


And the following document referred to by the 
witness in his answer to Q. 18: 

Letter Minerals Separation to Hyde, February 1, 
1911. 


Direct Examination closed. 
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Cross-Examination by Mr. Williams, de bene esse. 


Not waiving the objections and notices heretofore 
stated and given. 


X-Q. 58. You have stated that you are the defendant 
in this suit. Is it a fact that you are paying the ex- 
penses of the defense of this suit, or is some one else 


paying or contributing to the payment of these ex- 
penses, and, if so, who ts thus contributing or paying 
these expenses? 


By Mr. KreEMER: We object to the question last 
interposed for the reason that it is improper cross- 
examination, has no bearing upon the issues in this 
case and seeks to elicit no testimony which can in 
any way bear upon the issues in the case, and is in- 
competent for all purposes, for the further reason 


{ that the question is directed to the personal affairs 
of the defendant, and is frivolous in so far as this 
action is concerned, and cannot, under any view of 

| this case, be considered as directed to the merits of 

| the case, and for the further reason that it is such 
a question as falls within the rules of this court pro- 

! viding penalties for the asking of same, and, at the 
time of interposing this objection, we desire to state 
that if this question is pursued, we shall be compelled 
to ask the court to invoke the rule above referred to 
and so made and provided as to prevent the asking of 
such questions during the taking of testimony under 
such conditions as this testimony is here taken. 
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By Mr. WittiAms: It is submitted that it is rele- 
vant and material whether or not the defendant has 
others in privity with him in the defense of this 
suit, more especially as the circumstances suggest 
the fact that the Butte & Superior Copper Com- 
pany, Limited, is in privity with this defendant. It 
is further submitted that the complainants are en- 
titled to know whether or not such privity exists, 
especially as the fact is of paramount importance 
in the enforcement of any orders that this court 
may make. No privilege appearing, an answer to 
the question is insisted upon. 

By Mr. Kremer: Realizing that arguments have 
no place upon the record at this time, but being 
mindful of the fact that Butte & Superior Copper 
Company, Limited, is not made a defendant in this 
action, and of the fact that counsel for complain- 
ants is likewise aware of this fact, having drawn the 
bill of complaint herein, and also realizing that this 
court can and will find means of enforcing its orders 
and its rules, we renew our objections and again 
assert that the matter will be presented to the court 
in the manner indicated, for under these conditions 
testimony cannot be sought solely for the purpose of 
use other than in the pending cause. 


A. Jam paying the expenses of the defense of this 
suit with the exclusive right to use in the Butte district 
the process covered by my U. S. patent 1,022,085, that 
exclusive right being granted to the Butte & Superior 


we 
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Copper Company for such sum of money as is necessary 
to cover the expenses involved in the defense of this 
suit. 

X-Q. 59. By whom have you been employed as con- 
sulting engineer? 

A. By the Guanajuato Consolidated Mining & Mill- 
ing Company of Guanajuato, Mexico, and the Oroya 
Exploration Company, of London and Australia. 

X-Q. 60. During what period were you employed by 
the Guanajuato Consolidated Mining & Milling Com- 
pany as consulting engineer ? 

ft have not the exact date at hand, but I believe 
that it was during the year 1905. 

X-Q. 61. During what period were you employed by 
the Oroya [xploration Company, as consulting en- 
gineer ? 

A. I did special consulting work for the Oroya Ex- 
ploration Company in the month of February, 1911. 

X-Q.62. By whom were you employed as a valuer 
of mines? 

A. J went to Mexico in 1905 or 1906 for Bewick, 
Moreing & Company, of London, England, where |] 
worked with Mr. T. J. Hoover for a short period, in 
searching for mining ventures, my work consisting 
largely in sampling and figuring the value of mines. 
The work which I did in Butte, Montana, for Hayden, 
Stone & Company was of this nature, and the work 
done for Minerals Separation, Limited, was also of this 
nature. I have also done casual work of this type on 
small properties in California, Nevada and Oregon. 
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X-Q. 63. By whom and when were you employed as 
superintendent of mines and mills? 

A. In the year 1907 I was for a period superintend- 
ent of the mill of the Canyon Milling Company, at Man- 
hattan, Nevada, and also of the mill and mines owned 
or controlled by the Manhattan Ore Reduction and Re- 
fining Conipany, of Manhattan, Nevada. 

X-Q. 64. When did you graduate from the depart- 
ment of geology and mining of the Leland Stanford, 
Jr., University? 

AS ino 

X-Q. 65. What degree did you receive? 

ix. | Uhetdesreeor Bachelomot Ants: 

X-Q. 66. When were you professor of mining and 
metallurgy in the University of Oregon? 

A. During the academic years 1902 and 1903, 1903 
and 1904, 1904 and 1905. 


X-Q. 67. What members of the board of directors ° 


of Minerals Separation, Limited, endeavored to per- 
suade you to give them a contract for two years of 
your time, as referred to by you in your answer to 
QO. 4? 

A. Dr. Gregory, Mr. Francis Gibbs and Mr. John 
Ballot#, chairman of the company, Mr. Ballot being so 
insistent upon the matter that Mr. Gibbs and Mr. Greg- 
ory finally counseled him, in my presence, to push the 
matter no further. 

X-Q. 68. You have produced a letter dated March 
2, 1910, and addressed to you, from Minerals Separa- 
tion, Limited; [ now show you a letter dated March 3, 
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1910, and ask you if this is your letter in reply and ac- 
ceptance of the employment tendered in the letter pro- 
duced by you? 

Eee lt is. 


The Examiner notes that the letter identified by 
the witness is marked for identification “Hyde Ac- 
Beptance, March 3, 1910." 


] 


=). 69. I note that this letter refers to cable mes- 
sages between Mr. T. J. Hoover and yourself, dated 
January 18, 20, 21 and 24, 1910. You have produced a 
cable message dated January 18, 1910. I now produce 
a cable message dated January 20, 1910, with a trans- 
lation written thereon. Are these two documents the 

| first two of the cable messages referred to in that letter? 
| A. [cannot absolutely identify this from memory. 
| have no copy of it in my files which are at hand. 

X-Q. 70. Have you any reason to doubt that this is 
not the message which you sent on January 20, 1910, to 
ior. L. |. Hoover? 

fee | have not. 

X-Q.71. The next cable message referred to is dated 
January 21, 1910, and was sent to you. My copy of 

) this message says “£100 will be telegraphed if you can 
leave during next week.” Can you produce this cable 
message? 

A. Ido not think 1 can from the files which are at 
hand. These messages came to me while I was in San 

Diego, California, and in the hurry of getting away | 
believe they were left with papers which were stored 
there. 
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The Examiner notes that no objection is made to 
the marking for identification of the cable message 
produced in answer to X-Q. 69 as “Cable Hyde to 
Hoover, January 20, 1910,” and the marking of the | 
copy of the message referred to in X-Q. 71 as “Copy 
Cable Hoover to Hyde, January 21, 1910,” and the 
marking of a cable message now produced dated 
January 24, 1910, as ‘“Cable Hyde to Hoover, Janu- 
ary 24, 1910,” and to the use of these documents in 
evidence with the same force and effect as if the 
witness had identified them, it being understood 


tained is in substance correct. 


Adjourned until Pridayy April 26, 1912 ae 
A. M., same place. 
Met pursuant to adjournment. 


that the translation of the code words therein con- | 
Cross-examination of James M. Hyde continued: 

X-Q. 72. From the letter marked for identification 

“Letter Minerals Separation to Hyde, November 23, 


1910,” which you have produced, I quote the following: 


7 
“After attending to the above matters, please pro- . 
Cecdsie Bitte, Montana, and thereseo into the Zine 
situation with the same minute care which has at- 
tended vour investigations of the various fields in 


Mexico. Also test the tailings and various products 
you can secure from the copper mines and mills, say 
as little about your connection as is consistent with 
getting information.” : 
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Was not the Butte & Superior Copper Company an im- 
portant element of the zinc situation in Butte, Montana? 

A. To the best of my knowledge and memory, the 
name of the Butte & Superior Copper Company had 
never been mentioned to me by anyone connected with 
Minerals Separation, Limited. I do not doubt that they 
knew of that property and of Senator Clark’s adjoining 
property, from which zinc concentrates were being ship- 
ped to Beer, Sondheimer & Company for treatment, 
through Beer, Sondheimer & Company who were asso- 
ciated with them in the Mexican syndicate, in whose be- 
half I had been retained to give my services for one year 
exclusively in searching for ventures in Mexico. These 
two properties are an important feature of the zinc 
situation at Butte. 

X-(). 73. As asmatter of fact, the mines at Butte are 
principally copper, and the two properties that you have 
mentioned are about the only zinc mines. This is true, 
is it not? 

me lhe properties which 1 have mentioned are the 
most important producers of zinc in the Butte district, 
in which, until the last year or two, no attempt had been 
made on a large scale to make use of the zinc ores which 
occur in great quantity in a number of properties. In 
the Butte & Superior mine and Senator Clark’s Elm 
Orlu mine, which is the mine I have referred to in my 
answer to the previous question, the zinc ore is of greater 
purity than in other parts of the district, but in one sec- 
tion of the district I understand that practically all of 
the mines contain considerable zinc, and J] am informed 
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by the officers of the Amalgamated Copper Company 
that many of the large copper producers contain notable 
amounts of zinc-bearing ore of such grade that they 
should ultimately be large contributors to the zinc out- 
put of the camp. It is my private belief that Butte will 
eventually become as important a factor in the zinc in- 
dustry of the country as it is now in the copper industry. 

X-Q. 74. Please compare the documents which you 
produced as a copy of your “Memorandum re the Mana- 
gership of Minerals Separation American Syndicate, 
{Limited,’ the two documents which have been sent to 
me from the files of the complainants, marked by me A 
and B, and advise me which of these documents repre- 
sents your memorandum as submitted to the directors 
of the complainant company ? | 

A. After comparing the papers which you hand me, I 
note that there are differences between them and that 
the copy which you present marked A is not signed, as 
{ believe was the final copy, or rather original, which | 
presented to Minerals Separation, and that the copy 
which I produced bears amendations which it is my 
memory were a part of my final communication upon 
this subject. I therefore conclude that the copy which I 
have produced is a true copy of my communication to 
the company upon this subject. 


The Examiner notes that the documents which 
were produced in propounding the last question are 
marked for identification “A” and “B,” respectively. 


X-Q. 75. Upon comparing the document marked “B” 
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with the copy of the memorandum produced by you, they 
appear to be, in their typewritten parts, identical, but 
the document marked ‘“‘B” contains several blue-pencil 
deletions and a few black-pencil amendments. What is 
your recollection as to these deletions and amendments, 
and by whom were they made? 

A. My memory is that this communication was dis- 
cussed with Mr. Francis Gibbs, Jr., of the Board of Di- 
rectors, and that certain changes from the orijgnal draft 
were suggested by him as likely to make the communica- 
tion more acceptable to the financial associates of Min- 
erals Separation, Limited, in the American Syndicate. 
[ recognize that the pencil handwriting on these sheets 
is not my own and presume that the pencil handwriting 
was placed there by Mr. Gibbs. 

X-Q. 76. I now show you a letter apparently signed 
by you, dated January 17, 1911, and ask you if you iden- 
tify this as the letter delivered by you to Minerals Sepa- 
ration American Syndicate, Limited, withdrawing your 
memorandum “re the Managership,’ and expressing 
your unwillingness to contract with the company for 
another year? 

A. As Ihave in my file an exact copy of this letter 
and as the letter produced by you is apparently signed 
by my handwriting, I take it to be the original letter 
which J presented to the company. 


Vhe Examiner notes that the letter referred to is 
marked for identification “Letter Hyde to Minerals 
Separation American Syndicate, January 17, 1911.” 
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X-Q. 77. In your answer to Q. 4, in paragraph begin- 


3 


ning ‘I stated to them,” and ending “mutually agreed 
upon,’ you state the reasons which led you to consider it 
undesirable to make a contract for more than one year’s 
time. To whom and in whose presence were these state- 
ments made? 

A. Itisimy memory that those reasons were given to 
one or more of the following persons Mr. John Ballot, 
Dr. Gregory and Mr. Francis Gibbs, Jr., directors of 
Minerals Separation, Limited. I think I also stated them 
to ‘Theodore J. Hoover, who was at that time the com- 
pany’s Consulting Engineer, and, if I am not mistaken, 
General Manager. 

X-Q. 78. lor how long a period after March 3, 1910, 
did you remain in England? 

A. To the best of my recollection until the 8th or 9th 
of April of the same year. 

X-Q. 79. And then where did you go? 

A. I then proceeded to New York. 

X-Q. 80. And during what period did you collaborate 
with Mr. T. J. Hoover in the production of the slide 
machine? 

A. During the period in which I was in London. My 
departure from London was delayed by waiting for the 
slide machine to be built according to our frst design, to 
be tested and then slightly modified. 

X-Q. 81. What equipment for testing ores did you 
have during your work in Mexico? 

A. My equipment for testing ores while in Mexico 
consisted of one or more slide machines sent to me from 


et i ,  - 
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London and such dishes, stoves, etc., as 1 purchased in 
places where | worked, together with a small balance and 
misceifaneous smail supplies purchased in Ei Paso, 
Texas, and such small motors as | was able to make use 
of in piaces where | worked. 

X-(J. 82. Did you make any bottle tests while in Mex- 
ico, using oil, acid and water, and finely-ground ore, and 
nothing eise? 

A. itis my recollection that I did, although I have 
never, while with Minerals Separation, made very many 
tests of that type, as | had the means at hand for doing 
quantitative work. . 

X-Q. 83. <A bottle test such as I have described is 
rather crude and inconclusive, is it not? 

A. With proper manipulation, it is practically abso- 
lutely conclusive as to whether or not the sulfid contents 
of an ore can be made to float. In fact, this test was 
held in so high esteem by Minerals Separation, Limited, 
that Mr. T. J. Hoover, their chief technical adviser, as- 
sured me that it was useless for me to burden myself 
with heavy test apparatus, because this test would al- 
ways give such an indication of what could be done with 
an ore that it was a safe guide as to whether or not an 
ore tested by it was worthy of further investigation and 
that it would be a saving of time to rely upon the Lon- 
don test works to make all quantitative tests, but in 
deference to the wishes of the Board of Directors that I 
should be able to report as to quantitative results ob- 
tained in the field, we considered itworthwhile to devise 
and make field use of the slide test machine. [| believe 


? 


1424 <AMfinerals Separation, Limited, et al., vs. 
Deposition of James M. Hyde. 


it possible to so manipulate this test as to get a fair idea 
of the probable percentage of recovery to be obtained 
with treatment of an ore by froth flotation. 

X-Q. 84. Is the test which I have described, in which 
nothing is added to the finely-ground ore except water, 
oil and acid, the bottle test which you have said you 
recognized to be the exact test given by Froment in his 
British patent 12,778 of 1903? 

A. With the exception that this test is carried on in 
a bottle, whereas the test given by Froment was carried 
on in a test tube, a difference of no importance, I con- 
sider the tests to be absolutely identical in the case of 
the Butte & Superior ore or any ore carrying soluble 
carbonates, or any minerals upon which sulfuric acid 
may react with the formation of gas, as it does in the 
case of the Butte & Superior ore on the finely-divided 
zinc sulfid. Further, as Froment states that a gas of any 
kind may be liberated in the water or in the pulp, I be- 
lieve that it would be impossible to carry out this test in 
the presence of a small amount of oil without entraining 
an amount of air with the oil which would surcharge the 
water with air, a certain portion of which air would not 
only be freed but, in a strict sense, absolutely liberated, 
in the pulp when agitation ceased, and the mass was al- 
lowed to come to a quiet condition. As stated by Mr. 
Nutter in his testimony, the entraining of air commences 
when the water stirface is broken and coincidently with 
the breaking up and mixing through a wet pulp of oil 
which may be present. I have repeatedly shaken up 
water in a bottle or test tube with a drop of oil and have 
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always found that the mass becomes milky white from 
the inclusion of air, which air continues to separate from 
the water for a considerable period after the agitation 
has ceased. 

X-Q. 85. Now assume a bottle test such as I have de- 
scribed with an ore not carrying soluble carbonates or 
any mineral on which sulfuric acid will react with the 
formation of gas, would such a test be the exact test 
given by Froment in his British patent 12,778 of 1903? 

A. Iam not able for the moment to call to mind any 
ore which would be amenable to treatment by a so-called 
froth flotation process which would not contain constitu- 
ents which would be reacted upon by sulfuric acid. That 
zinc sulfid, as the mineral blende, when finely ground is 
acted upon by sulfuric acid with the formation of hydro- 
gen sulfid, has already been stated. It is my belief that 
the other sulfids which it is possible to float as a froth 
are also so reacted upon, and I should consider that if 
the metalliferous minerals contained in an ore were by 
sucha bottletest made to float as a froth the presence of 
the froth of which gas is an essential constituent would 
indicate that gas had been liberated in the mass during 
or after agitation. I would consider that any test such 
as you mention which produced a froth containing metal- 
liferous minerals would be such a test as that cited by 
Froment in the patent referred to. 

X-Q.85. And you had in mind,did you not,in answer- 
ing the last question, the very highly dilute condition of 
the sulfuric acid in the bottle tests which produce a satis- 
factory mineral froth? 
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A. The bottle test, as I have seen it used by Minerals 
Separation, always included the use of a few drops of 
sulfuric acid, which is exactly what Froment calls for, 
and was in that point always identical with his specifica- 
tions, and, further, the solvent effect of the sulfuric acid 
was always made more pronounced than he specifically 
calls for by using a warm solution for the test. It is a 
well-established and commonly-known fact that warm 
solutions of acid are more active as solvents than are 
cold ones. As no definite specification was made in your 
previous question as to the amount of sulfuric acid used 
or the quantity of water or ore to which it was added, } 
assume that you were referring to the test as ordinarily 
made by the technical assistants of Minerals Separation, 
Limited. 

X-Q. 87. And by yourself, I take it, when you were 
working for them? 

A. In such tests as I made while in the employ of. 
Minerals Separation, Limited, I used such an amount of 
sulfuric acid as was required to give a result with the ore 
being tested, never measuring the amount with great 
care, but adding sulfuric acid until agitation either gave 
a froth, or until I was convinced that the ore being treat- 
ed would not yield a froth. 

X-Q. 88. In the flotation separation apparatus used 
by you at Basin, Montana, what percentage of sulfuric 
acid was employed in the pulp solution which was fed to 
the first agitating box. 

A. I have no absolutely definite information upon 
this point. 
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X-Q. 89. What was the consumption of sulfuric acid 
per ton of ore treated, on the average? 

A. I never had any absolutely reliable information 
as to the exact tonnage of ore which was being treated, 
and can therefore not give absolutely reliable informa- 
tion with regard to the average consumption of sulfuric 
acid per ton of ore treated. 

X-Q. 90. Is it not a fact that the cost of the sulfuric 
acid is an essential element in determining the commer- 
cial value of such a process as you used? 

A. It is, but the conditions under which the opera- 
tions were carried out at Basin were such that it was 
not possible there to determine the actual commercial 
value of the process as practised. 

X-Q.91. What is your present knowledge as to the 
cost or consumption of sulfuric acid per ton of ore in 
this process? 

A. From reports prepared by Mr. Smith, who was 
taking samples while tests were being run with the ex- 
perimental machine, it was indicated that the consump- 
tion of sulfuric acid amounted to from a quarter to a 
half-pound per ton of ore treated, when it was used in 
the particular way indicated in my patent and practised 
at Basin, that is, by being added previous to the thicken- 
ing of the pulp. 

The reason | have referred to the information as not 
absolutely reliable was because the calculations as to 
tonnage were based upon the weight of quart samples 
of the feed pulp which were taken from time to time, 
as was also the number of gallons per minute flowing 
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through the plant. The percentage of solids in the feed 
was determined by reference to a chart prepared by 
Smith, giving the percentage of solids in a quart of 
pulp for different weights of the quart of pulp. The 
chart and method have since been demonstrated to be 
so unreliable that no common factor even can be used 
for corrections of its errors and the reports based upon 
such observations are so inaccurate as to be unworthy 
of consideration as evidence. 

X-Q.92. What treatment was the ore subjected to 
prior to the entrance of the pulp into the pulp thick- 
ener, as you have designated it? 

A. The crude ore coming from the mill was elevated 
to ore bins and fed through a jaw-crusher of the Blake 
type. From this it passed to a revolving trommel or 
screen, water being added to it at this point. Follow- 
ing the usual mill procedure, it passed through various 
stages of crushing and screening, rolls being used for ° 
the finer stages of the crushing, until it was all suffi- 
ciently fine to pass through a screen having apertures 
of seven millimeters diameter. It was then roughly 
classified, the slimes being sent to Callow cones to be 
thickened, the coarser portion of the ore passing to Foust 
jigs in which the coarser parts of the free mineral ¥was 
removed from the poorer portion of the ore and recov- 
ered as coarse concentrate, two of these jigs being used 
in sequence, the rougher making rough concentrates 
and the cleaner making clean concentrates. The tailings 
from both of these jigs were further crushed by rolls 
until the whole product was passed through a screen hav- 
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ing an aperture of 21% millimeters. This material was 
then classified roughly, the fine slimes being sent to the 
Callow cones to be thickened, the sands being sent to 
other Foust jigs, which removed a certain amount of 
the free mineral as a sand concentrate. The tailings 
from these jigs being further crushed by a Chilean mill, 
afzer which by classification, they were divided into por- 
tions, the coarsest of which went to Hartz jigs, which 
made concentrates to be saved and tailings to be thrown 
to waste; a finer portion going to Wilfley tables which 
made shipping concentrates and tailings, the coarser 
portion of which went to waste, the finer portion going 
to vanners for further treatment; the slimes going to 
the Callow cones for thickening. The vanners made con- 
centrates, of such low grade that it was found desirable 
to retreat thein in the flotation department, and tailings 
which were thrown to waste. The thickened product 
from the Callow cones was the material which was led 
to the pulp-thickeners previously referred to and, after 
acid-treatment and thickening, became the feed for the 
flotation machine. 

X-Q. 93. When the pulp entered the pulp-thickeners 
in which you suggested the use of an acid treatment, 
about what was its condition as to thickness? 

A. It was pretty dilute. 

X-Q. 94. And about what proportion of clear water 
was overflowed in these pulp-thickeners? 

A. The water overflowing was in no place abso- 
lutely clear. The pulp-thickeners were too short to give 
the maximum efficiency. I have no reliable data at 
hand which IT can quote in answer to this question. 
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X-Q. 95. Please answer, then, upon your genera! 
knowledge and observation. 


A. It is my recollection that it was reported to me 
that the pulp flowing to these tanks contained 20 to 25 
parts of water to 1 part of ore, by weight, and that the 
overflow going to waste contained from 60 to 100 parts 
of water to | part of ore, while the feed going to the 
flotation machine fluctuated between some such limits 
as from 3% to 11 parts of water to 1 part of ore. Any 
more definite answer that I would give to your ques- 
tion would have to be based upon computations based 
upon these figures, and would necessarily be conjectural 
and inaccurate. 


X-Q. 96. I take it that you have no doubt that the 
pulp which was fed to your flotation plant and en- 
tered the first agitation box thereof contained less than 
1 per cent. of sulfuric acid? 


A. It is probable that it did not contain more than 
l per cent: 


X-Q. 97. It seems to me a reasonable conclusion that 
it contained much less than one per cent. of sulfuric 
acid. Do you agree with me as to this? 


A. It is reasonable to so assume, but, as the amount 
of acid used in proportion to the ore treated was not 
accurately determined and was sufficient to cause such 
a reaction upon the ore as to make the odor of hydro- 
gen sulfid apparent both at the pulp-thickeners and in 
the flotation plant, I would not feel justified in com- 
mitting myself to any definite conclusion as to what 
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amount was used in proportion to the amount of water 
or ore. 

X-Q. 98. What became of the sulfuric acid in the 
overflow from the thickener in which sulfuric acid was 
added to the pulp? 

A. It passed off with the overflow water which 
flowed to waste. 

X-Q. 99. Referring now to the typical test first 
described by you in your answer to Q. 45, at what tem- 
perature was this test conducted? 

A. Ihave no record of what temperature at which 
this test was made. 

X-Q. 100. What is your best recollection? 

A. My best recollection is that while making the 
series of tests of which this is one, it was my custom to 
put into my machine the hottest water which was avail- 
able, which was frequently at almost boiling heat, but 
which would be cooled by contact with the machine to 
a temperature of approximately 60-65° Centigrade. As 
this practice was not always followed, and I was per- 
forming many tests, I cannot say that I have any def- 
inite memory as to the conditions of temperature under 
which this test was made. 

X-Q. 101. You say that you used a sample of ore 
from the mill. Please more definitely describe the 
sample which vou used. 

A. My note-book bears the following record as a 
title to this test: “Slime Table Heads plus alum, 
four days.” My recollection is that this is material 
which was collected over a period of four days time as 
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a sample of the material being treated by the Wilfley 
tables which were treating what was called a fine feed. ° 
This was the material which was later used as the feed 
for the flotation test machine. The reference “plus 
alum’ refers to the fact that a very small amount of 
alum had been added to the pulp, as collected, in order 
to settle the slimes so that clear water could be turned 
off, and it would not be necessary to dry down the 
whole sample which filled several half-barrels. My 
tests have indicated to me that the use of alum in this 
way does not disadvantageously affect the results to be 
subsequently attained in treating ore by a flotation 
process. 


Adjourned until Monday, April 29, 1912, at 10 
A, Moecame place. 
Met pursuant to adjournment. 


X-Q. 102. Continuing my reference to the physical 
test first described by you in your answer to Q. 45, 
please supplement your description, more particularly 
as to the speed of rotation of the agitator blades, the 
diameter thereof, and the period of time and the num- 
ber of times the agitation was carried on, and any 
other particulars that may be necessary in order to re- 
produce this test. 

A. I have no description in my notes of the exact 
dimensions of the test machine used, but, from mem- 
ory, would state that the approximate width of the 
slide machine was probably 4 or 5 inches, the probable 
diameter of the impeller, 3 or 3% inches. The im- 
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peller was a simple, cross-like metal agitator having 
two cross arms attached to a hub. These arms had a 
height of approximately one-half inch and a thickness 
of not over probably an eighth of an inch. This im- 
peller was attached to a vertical shaft introduced into 
the agitating chamber through a stuffng-box or gland 
in the bottom of the agitating box, and was driven by 
an ejiectric motor, power being transferred to it by a 
small belt. I have absolutely no record as to the speed, 
it never having been determined, and having varied 
through a considerable range at different times, be- 
cause the motor was upon a moving block or board, and 
the belt frequently ran so loose that the full speed was 
not transnutted to the impeller. The agitation was 
brisk. 

In most of the tests of the series from which this 
one is taken, the pulp was agitated for from twenty to 
forty seconds, when it was allowed to come to rest, 
and after the gangue material had settled sufficiently 
to show clear water through the window in the side 
of the machine, the concentrate floating in the upper 
portion of the machine was removed by sliding the up- 
per half of the machine forward and emptving its con- 
tents into a pan. The upper portion of the machine 
was then pushed back into position, clamped into place, 
and sufficient water added so that about a quarter of 
an inch of water was visible through the window in 
the upper half of the machine. The operation of agi- 
tation and removing of froths was repeatedly per- 
formed so long as a material amount of concentrate 
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was produced by each operation. The time of agita- 
tion was as before. Usually but two portions of con- 
centrate were removed, a third agitation rarely giving 
enough added concentrate to be of consequence. 

I believe that the manipulation just described was 
that by which the results cited in the test referred to 
were obtained. There is no record in my note-book 
describing this test more fully than to give a descrip- 
tion of the material treated, the weight and assay value 
of the ore used, and the concentrates and tailings re- 
sulting from the test, the numbers which were at- 
tached to these when sent to the assayer, and the per- 
centage of recovery indicated. 

From memory I would state that the material treat- 
ed was very fine,=would all pass through a 60-mesh 
screen, most of Te enough to pass through a 100- 
mesh screen. 

X-Q. 103. You have not, in your description, stated 
the amount of water used originally in this expert-, 
ment. What was this amount? 

A, Approximately 1700 cc. 

X-Q. 104. Now referring to the second test de- 
scribed by you, in which you used 9 cc. of oleic acid, 
please supplement your description by such particulars 
as would enable us to reproduce the test. 

A. The manipulation in this case was practically 
identical with that described in my preceding answer. 
The note-book contains this additional data: ‘3 froths, 
1 film obtained, Result excellent.” The oleic acid used 
in this case, I remember to have been from a sample 
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of purer red oil which Charles T. Perry & Company, 
of Helena, Montana, had submitted to me in response 
to a request to submit sample of oleic acid or red oil 
with the lowest melting-point which they could produce 
in commercial quantities. 

The red oil used in the test just previously described 
was from a sample of impure oleic acid, which they 
have regularly produced and marketed under the name 
of “red oil.” This was the material used as oil in the 
test carried on with the experimental machine. 

X-Q. 105. Will you send me a specimen of each of 
these varieties of oleic acid used by you in these experi- 
ments? 

A. J will arrange to have it sent to you from Butte. 

X-Q. 106. And will you also send me a specimen of 
the ore used in these experiments in the condition in 
which it was used therein? 

A. Iwill arrange to have this duplicated, as nearly 
as possible, for you. 

X-Q. 107. Now as to the test wherein you used 0.3 
cc. of cotton-seed oil, please supplement your descrip- 
tion by such particulars as will enable us to reproduce 
this test? 

A. The series of tests with cotton-seed oil were all 
carried out substantially as has been described in my 
answer to X-Q. 102. I have no record in my note- 
book, and cannot state from memory definitely, as to 
the period for which the pulp was agitated in these 
tests, but my memory is that it was from twenty sec- 
onds to a minute. It may have been even more than a 
minute. 
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The amount of water used was approximately 1700 
ce., the water was warm, but I have no record of its 
temperature. My note-book bears notes of these tests 
as follows, with a test in which 5 cc. of cotton-seed oil 
was used: ‘3 good froths, concentrates not cleaned”; 
with a test in which 10 cc. of oil was used, “3 froths, 
concentrates cleaned”; with a test in which 20 cc. of oil 
was used, “4 froths, last very small, concentrates 
cleaned.” 

The phrase “concentrates cleaned” refers to the fact 
that the concentrates recovered in the several succes- 
sive treatments of the ore were united and returned to 
the test machine after the tailings had been discharged 
trom it. To these was added enough water to make 
the total amount present approximately 1700 cc., and 
they were reagitated substantially as before, and the 
Hoating concentrates were removed. This operation 
was repeated one or more times. The tailings or mid- 
dlings resulting from this operation were added to the 
tailings produced in the first treatment of the ore. It 
is possible that a drop or two of acid and oil were add- 
ed during this retreatment of the concentrates, but | 
do not remember that this was done. 

X-Q. 108. Did you use the saine slide machine in 
your cotton-seed oil test as in the oleic acid test? 

A. The machine used was not the same machine, 
but was its duplicate, made from the same pattern in 
the same foundry. 

X-Q. 109. If required, will you produce one or both 
of these slide test machines, for the inspection of our 
experts and use by them, if necessary? 
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By Mr. WiriiaMs: Counsel for defendant hav- 
ing stated that one of these slide machines, used 
by the defendant in his tests, will be introduced in 
evidence during the taking of this testimony, the 
question is withdrawn. 


By Mr. KREMER: Counsel for complainant hav- 
ing submitted the statement that upon the pres- 
entation of the testimony of their expert, the slide 
machine used by their expert in the tests with ref- 
erence to which their said expert may testify, will 
be introduced in evidence, the defendant now 
states that before the conclusion of their expert 
testimony one of the slide machines, being a dupli- 
cate of the other, will be introduced in evidence, 
for the inspection of the court. 


X-Q. 110. Referring now to your patent No. 1,022,- 
085, I quote the following, page 1, lines 75-81: 


“By following this method, I have been able to 
get highly satisfactory results when using as little 
as one-quarter of a pound of crude acid per ton 
of ore treated, whereas in previously-used meth- 
ods, several pounds have been found necessary.” 


Again on page 3, in giving an example of use, the 
specification says, lines 101-107: 


“To this pulp while in transit to the thicken- 
ers, was added an amount of commercial sulfuric 
acid equivalent to from one-quarter to one-half 
pound per ton of ore treated. At times a decided 
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odor of hydrogen sulfid could be noticed around 
the pulp-thickeners.” 


In your answer to X-Q. 91, you mention a determina- 
tion of a consumption of sulfuric acid from a quarter 
to a half pound per ton of ore treated, and you say 
that this determination was so inaccurate as to be un- 
worthy of consideration as evidence. 

Are the quoted statements in your patent founded 
upon these unreliable and inaccurate observations? 

A. At the time the application for the patent was 
drawn, and, in fact, until within the last thirty to sixty 
days, the data referred to in my answer to X-Q. 91 
was considered to be reliable, within the limits of error 
incidental to mill-sampling. The figures given in the 
patent were based upon the reports referred to in my 
answer to X-Q. 91. The amount of sulfuric acid used, 
while very small, was sufficient to cause chemical ac- 
tion on the metalliferous minerals present, and was 
therefore a different amount from that specified by 
the patentees of the patent in suit, who particularly 
specified that they used an amount of acid “insufficient 
to cause chemical action on the metalliferous minerals 
present.” The only evidence at hand as to the amount 
in pounds proportional to the tons of ore treated in 
the experimental plant, is that referred to in my answer 


to X-Q. 91. 


By Mr. Witiiams: The reference by the 
witness to the patent in suit is objected to as vol- 
unteered. 
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X-Q. 111. Then, as I understand you, the state- 
ments which I have quoted from your patent are inac- 
curate, unworthy of consideration as evidence, and, in 
fact, untrue? 

A. ‘The statements referred to are undoubtedly ap- 
proximately true, but cannot be said to be scientifically 
accurate, and were therefore, in my answer to X-Q. 91, 
not vouched for as acceptable as evidence, which I un- 
derstand must be, in such matters, scientifically accu- 
rate. 

X-Q. In describing the second oleic acid test re- 
ferred to in your answer to Q. 45, and the third and 
fourth cotton-seed oil tests referred to in that answer, 
you give the percentage of oil to metalliferous mineral 
contained in the ore. What was the basis of that com- 
putation? 

A. The basis of that computation was the blende 
contained in the ore, the amount of which can be ar- 
rived at by multiplying the assay of zinc by the factor 
1.49. The amounts of other sulfids occurring in the 
ore were so insignificant that they were not taken into 
account. 

X-Q. 113. What was the cost of the impure oleic 
acid used at Basin in your flotation plant? 

A. This was purchased by the business manage- 
ment of the Butte & Superior Copper Company, and 
1 have no definite data at hand as to its cost. 

X-Q. 114. I take it, however, that you have made 
calculations in which this element of cost has been a 
factor. If so, what have you calculated it as? 
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A. When I first learned that Charles T. Perry & 
Company were producers of impure oleic acid, I ap- 
plied to them for information as to the price of the 
same. In one of my note-books I have a note under 
date of April 19, 1911, that that firm produced oleic 
acid which “‘sells in barrels at Helena, Montana, for 
from 44 to 6% cents per pound. The present price is 
6% cents, freight to Butte, probably % cent.” My 
memory is that in my calculations, I have used 6% 
cents per pound. 

X-Q. 115. Now as to the cost of the sulfuric acid 
used. How have vou computed that? 

A. I have assumed, from quotations obtained from 
an acid company in Denver, Colorado, that 93% per 
cent. acid would cost approximately 114 cents per 
pound, when delivered in tank cars, and 3 cents per 
pound when delivered in drums. 

X-Q. 116. I note that your witness, Jesse C. Gib- 
son, testified that he had charge of the operations of 
the flotation plant from the latter part of July, 1911, up 
to about February 7, 1912. I note also that he speaks 
of the operations having been substantially continuous. 
On the other hand, you have testified that your so- 
called experimental machine was used intermittently for 
probably between one and two months from about the 
Ist of August, 1911. Please supplement your testimony 
by such explanation as will clear up this apparent in- 
consistency. 

A. The experimental machine was hastily installed 
in crowded quarters and was run during a period in 
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P. 1441, L. 3, insert “for repair and the very frequent 
shut-downs ” after ‘ shut-downs ” 


tluly CUMLINUOUS. Its Use Wds AHILUQEClUCL dvd NUUNeU 
after it had been demonstrated that the process evolved 
by me at Basin could probably be successfully used. 

X-O. 117. I still do not understand how Mr. Gib- 
son could have charge of the flotation plant, directing 
its operations, until the middle of February, 1912. 
Please explain this. 

A. After the experimental machine was abandoned, 
another machine was made use of in the mill. 

X-Q. 118. Was this before or after October 9, 1911, 


_when the present suit was commenced? 


By Mr. Kremer: Objected to as incompetent, 
irrelevant and immaterial, and having no bearing 
upon the issues of this case, the issue in the case 
being what was done by defendant at the time 
specified in the bill of complaint, and not subse- 
quent thereto; and for the further reason that no 
patentable process has been disclosed by the com- 
plainant, and consequently there could be no basis 
for a claim of infringement. 


By Mr. WitiiaMs: In view of the fact that 
the question is carefully limited to what took place 
before the commencement of this suit, under the 
charge of infringement in paragraph sixth of the 
bill of complaint, which covers all that was done 


1440 9 Alinerals Separation, Limited, et al., vs. 


Deposition of James M. Hyde. 


Sele Eiki a aac cee 
date of April 19, 1911, that that firm produced oleic 
acid which “sells in barrels at Helena, Montana, for 
from 414 to 64% cents per pound. The present price is 
6% cents, freight to Butte, probably 4% cent.” My 
memory is that in my calculations, I have used 6% 
cents per pound. 

X-Q. 115. Now as to the cost of the sulfuric acid 
used. How have vou computed that? 

A. I have assumed, from quotations obtained from 
an acid company in Denver, Colorado, that 93% per 
cent. acid would cost approximately 114 cents per 
pound, when delivered in tank cars, and 3 cents per 
pound when delivered in drums. 

X-Q. 116. I note that your witness, Jesse C. Gib- 
son, testified that he had charge of the operations of 
the flotation plant from the latter part of July, 1911, up 
to about February 7, 1912. I note also that he speaks 
of the operations having been substantially continuous. 
On the other hand, you have testified that your so- 
called experimental machine was used intermittently for 
probably between one and two months from about the 
Ist of August, 1911. Please supplement your testimony 
by such explanation as will clear up this apparent 1n- 
consistency. 

A. The experimental machine was hastily installed 
in crowded quarters and was run during a period in 
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which many changes were being made in the mill. Be- 
cause of mechanical difficulties requiring shut-downs, 
of the mill, thereby shutting off the supply of feed for 
the test machine, its work was intermittent rather than 
truly continuous. Its use was altogether abandoned 
' after it had been demonstrated that the process evolved 
by me at Basin could probably be successfully used. 
X-Q. 117. I still do not understand how Mr. Gib- 
I son could have charge of the flotation plant, directing 
its operations, until the middle of February, 1912. 
; Please explain this. 
A. After the experimental machine was abandoned, 
another machine was made use of in the mill. 
X-Q. 118. Was this before or after October 9, 1911, 


'when the present suit was commenced? 


| By Mr. Kremer: Objected to as incompetent, 
I irrelevant and immaterial, and having no bearing 

upon the issues of this case, the issue in the case 
being what was done by defendant at the time 
specified in the bill of complaint, and not subse- 
quent thereto; and for the further reason that no 
patentable process has been disclosed by the com- 
plainant, and consequently there could be no basis 
for a claim of infringement. 


By Mr. WivturaMs: In view of the fact that 

the question is carefully limited to what took place 
before the commencement of this suit, under the 
charge of infringement 1n paragraph sixth of the 

bill of complaint, which covers all that was done 
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“before the commencement of this suit,” it 1s 
submitted that the question calls for evidence rel- 
evant, possibly competent, and material. 


A. It is my memory that the second machine re- 
ferred to was thrown into service on or about the 13th 
or 14th of October. I have no definite record at hand 
and may be mistaken as to this date. 

X-Q. 119. I take it, therefore, that this machine 
was either in course of construction or completed on 
October 9, 1911, when this suit was commenced? 

A. My memory is that it was in course of con- 
structions on that date. 

X-Q. 120. Is that machine in existence today? 


ts 
By Mr. KREMER: Objected, for the same rea- 
sons in the objections to X-Q. 118. 


PE. [ believestiar it ic: 

X-Q. 121. When your witness Gibson testified, he 
stated that at one time additional oil or acid was put 
into the concentrates after they left the rougher and 
went to the cleaner, but he could not remember whether 
this was true on August 10, 1911, when Mr. Nutter saw 
the plant in operation. Will you clear up this uncer- 
tainty, if possible? 

A. It is impossible for me to do so, as I have no 
recollection bearing upon the matter. 

X-Q. 122. J now show you Hoover patent No. 953,- 
746, patented April 5, 1910, and call your attention to 
a deflector shown in the drawings and marked K. Do 
you understand this drawing, and if so, did you have 


i 
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im your experimental machine any part which per- 
formed the function of deflecting or guiding upward 
the material which flowed from the agitation box to 
the spitzkasten? 


By Mr. Kremer: Objected to for the reason 
that it is incompetent, irrelevant and immaterial, 
and has no bearing upon the issues of the case, in 
that, in the pending suit, the question of apparatus 
is not in issue. 


A. Reading through the text of the whole patent, to 
get an explanation of the part of the cut to which you 
refer, | find that several of the claims refer to the use 
of an inclined guide-plate, in one case referring to it 
as an inclined adjustable guide-plate. The apparatus 
used by me, which has been referred to as the experi- 
mental machine, did not contain any inclined guide- 
plate. In front of the opening through which the ma- 
terial agitated in the agitating cells passed into the 
overflow settling box was placed a submerged trough 
with horizontal bottom and vertical sides; the top of the 
front side of this was submerged under 3 or 4 inches 
of water. The function of this submerged trough was 
to break the flow of the material and prevent a rapid 
surface current being directed over the discharge lip. 

X-Q. 123. I take it that the broken lines shown in 
“Defendant’s Exhibit Sketch of the Experimental Ma- 
chine’ in each instance alongside of the letters V or 
V’, etc., are intended to represent a plan view of the 
vertical wall of the trough to which you refer? 
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A. Yes, and the same might well be indicated by the 
initials C. R. B., current retarding box. 

X-Q. 124. You have described an hydraulic ele- 
vator used at two places in your experimental machine. 
In the use of this hydraulic elevator, was there a con- 
stant or substantially constant head maintained, and 
if so, to what extent? 

A. The term “hydraulic elevator’ is used in the 
saine sense in which it is used in placer mining, and 
refers to a jet of water being introduced into a pipe in 
such a way as to force the contents of the pipe to move 
in the direction of flow of the current of water which 
is introduced under pressure. It is my recollection that 
the pressure water was kept flowing constantly in suf- 
ficient volumye to cause a continual flow of material. 
The pressure on the pipe from which the water was 
drawn was presumably constant, as it is my understand- 
ing that the pipe was supplied by water from an ele- 
vated ditch or flume, which always contained water. 

X-Q. 125. About what was the area of the jet open- 
ing of this hydraulic elevator? 

A. My memory is that the delivery pipe was one- 
half inch in diameter. I do not remember definitely 
as to whether the nozzle end of this pipe was drawn to 
a small aperture or not. 

X-Q. 126. When, to your best recollection, did you 
first see the patent to T. J. Hoover, No. 953,746, which 
I have shown you, or a copy thereof? 

A. To the best of my recollection, the first time I 
ever saw a copy of the patent which you have shows 
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me was during the spring of 1911, when I received a 
number of patents relating to flotation processes from 
(ieew. >. Patent Office. 

X-Q. 127. I now show you a copy of patent No. 
979,357, to T. J. Hoover, patented December 27, 1910, 
and ask you when you first saw this patent, or a copy 
thereof? 


By Mr. Kremer: Objected to as wholly in- 
competent, irrelevant and immaterial, and in no 
way bearing upon the issues of this case, it being 
specifically shown by the patent submitted to the 
witness that the invention relates to improvements 
in apparatus for ore concentration, and does not 
relate to any process, and the issue in this case is 
that of a process, and does not bear upon ap- 
paratus. 


A. The answer to this question is the same as the 
answer to the previous question. 

X-Q. 128. You have said that you and T. ¥J. Hoover 
designed the slide machine. What was your individual 
contribution to the design of that machine? 

A. My recollection is that after having discussed 
many possible modes of introducing a sheet of metal or 
hard rubber or something of that sort through a side 
opening in a vertical agitating box in such a way as 
to divide the machine into an upper and a lower part 
after pulp had been agitated in it, so as to allow the 
top water and floating concentrates to be drawn off 
through an opening in the side of the machine above 
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the inserted horizontal partition, Mr. Hoover suggested 
that it should be possible to divide a machine into an 
upper and a lower portion and slide off the upper por- 
tion over a proper guide, as was finally done in the 
machine which we evolved. We discussed the mat- 
ter together, making several sketches, details of each 
being contributed by each of us, and finally upon the 
form which was finally constructed. Such computations 
as to size aS were necessary were made by me. 

The machine as originally designed was constructed 
under my supervision, was tested by me, and was mod- 
ified under my supervision in a number of minor fea- 
tures, after the first tests were made. 

X-Q. 129. By whom was the machine constructed? 

A. My memory is that it was constructed by a Mr. 
Dearden, a model-maker and machinist in London. 

X-Q. 130. Did you, after the termination of your 
employment by Muinerals Separation, Limited, or about 
that time, endeavor to obtain from this same model- 


maker a duplicate of this machine for your own use? 


A. I discussed the matter with him, explaining that 
I wished the machine for my own personal use, and 
obtained from him the figure which he would have to 
elarge for it, if he was to make “one for me.) He 
asked me if I thought Minerals Separation would have 
any objection to his furnishing me with the machine, 
and I told him that I did not know, but that it was 
possible that they would. The figure that he asked 
was entirely prohibitive, and I dropped the matter, 
knowing that whenever I wanted one I could have one 
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made for me at a cheaper price. As the machine was 
unpatented and was designed by myself and Mr. 
Hoover, I could see no impropriety in attempting to get 
one made, and naturally went to the man who had 
previously made one for me. 

X-Q. 131. It is not quite clear from your testi- 
mony whether or not you saw the testing machine in 
the London plant of Minerals Separation, Limited, in 
operation. Please answer as to this. 

A. In answer to a previous question I have stated 
that I saw in operation in the London plant a special 
test machine devised by Mr. Nutter, and which [ un- 
derstood was not successful. I have no definite meni- 
ory of having seen any other large test machine work- 
ing in the London plant. I am of the belief that I 
did not, and am strengthened in this belief by the 
definite memory that Mr. Howard, who was foreman 
at the test works, had promised to write out for me a 
complete statement with directions as to how to pro- 
ceed to carry on a working test, and that such state- 
ment had not been presented to me when I decided that 
{ should not contract with the company for another 
year, and that at the time when I called in Mr. Wil- 
liams, the company’s secretary, and turned over to him 
all papers belonging to the company which were in my 
possession, which was a week or more before I left the 
company’s service, I addressed and forwarded to Mr. 
Howard a letter stating that as I was not to continue 
to work with the company I would request him not to 
forward to me the statement which he had in prepara- 
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tion. If I had been familiar with the details of the 
methods used in carrying on large tests in the London 
works, there would have been no occasion for him to 
prepare such a statement. 

X-Q. 132. Mr. Nutter, in his answer to X-Q. 51, has 
described the testing plant at the London works. You 
saw this plant, did you not? 

A. It is not my memory that I ever saw the test- 
ing plant in London, which consisted of eight mixers. 
My memory is that the machine which I saw there 
had six mixers, with five spitzkastens attached, the 
first mixer only having no spitzkasten attached to it. 
[ have no definite memory as to the details of valves, 
piping and mixers of the machine seen in London, nor 
any record containing this information. 

X-Q. 133. What is the extent of your actual knowl- 
edge as to the tests of the ore of the San Francisco 
Del Oro mine, which you witnessed in South Wales? 

A. My only personal knowledge on the subject is 
that I observed that a very scanty and thin froth or film 
of concentrates was on the surface of the spitzkasten. 
and that the tailings showed the presence of a consid- 
erable amount of sulfid minerals. 

X-Q. 134. How long did you observe this process in 
operation at this place? 

A. My memory is that on two succeeding days ! 
was present in the Emu works in South Wales, where 
this test was going on, for perhaps half an hour at a 
time on a number of occasions on each day. As the 
work was so apparently unsuccessful, | would go out 
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and walk about and return to see if the operators were 
meeting with greater success. The appearance de- 
scribed was typical of that witnessed on all the occa- 
sions upon which I remember to have been present in 
the plant. The attendants were constantly making 
changes, in hopes of achieving better results. 


Cross-exanunation closed. 
Re-Direct xamination by Mr. Scott. 


R-D. Q. 135. What, if you know, was the material 
that was being treated in the experimental machine at 
Basin, at the time Mr. Nutter entered the plant? 

A. At that time the machine was running upon the 
accumulated low-grade concentrates which had _ been 
produced upon the vanners. This was one of those 
numerous occasions which have previously been re- 
ferred to upon which the main body of the mill was 
shut down, and the ordinary feed was not available for 
the experimental machine. 

R-D. Q. 136. Have you found that any particular 
temperature 1s necessary in the flotation process as you 
have practised it? 

A. I have found that with the only oil which we 
have used, the Perry product, which comes to us in a 
solid form, that it is difficult to obtain the best re- 
sults, when the temperature of the pulp being treated is 
Meh below 25° Centigrade. Above 25° Centigrade 
and at that temperature, it is possible, by the process 
which I have worked out, to get higher results than, to 
my knowledge, have ever been obtained elsewhere. 
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R-D. Q. 137. To what do you attribute the difficulties 
in operating at a lower temperature than 25° Centi- 
grade? 

A. As I have observed that if the oil used is brought 
into a fluid condition by heat and then dropped upon 
the surface of mill-water which has not been heated, 
and which through a great part of the year is very 
nearly at the freezing point, that it will solidify at once, 
[Tam convinced that the reason that it is difficult to ob- 
tain the best results below the temperature indicated, is 
because the oil becomes solidified before it has been 
finely divided and brought into contact with the sulfid 
particles, which it is desired to float. 

R-D. Q. 138. In your operations with the experi- 
mental machine at Basin, did you add powdered ore to 
water or acidihed water as one of the steps of the proc- 
ess? 

A. Idid not. The ore treated was never in a pow- 
dered condition, and the water in which the ore was 
crushed was not acidified before coming into contact 
with the ore. 

R-D. Q. 139. At how eafly a date, as near as you re- 
member, did you first know that zinc ores were being 
commercially worked in the Butte district? 

A. It has been well known for years past, that zinc 
ores or zinc-bearing ores, occurred in the Butte district. 
[ have no definite memory as to when I first knew that 
an attempt was being made in the Butte district to pro- 
duce and market zinc ores or concentrates, but I am 
certain that I knew of it before the first examination of 
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the Butte & Superior Copper Company’s property was 
made by Mr. Kuehn, as I knew that H. C. Hoover was 
interested in investigating some zinc business at Butte. 


Re-direct examination closed. 


Re-Cross Examination by Mr. \illiams. 


R-X Q. 140. f take it that in your answer to R-D. Q. 
138 you have interpreted the word ‘“‘powdered’” as 
meaning both finely ground and dry. This is true, is it 
not? 

A. That is my understanding of the meaning of the 
term, and is the definition which I have found given to 
it in one or more dictionaries consulted. 

R-X Q. 141. Do you suggest that the temperature of 
25° centigrade which you have given is the critical 
temperature below which no substantial results are ob- 
tainable in the process as carried on by you in Basin, 
Montana? 

A. I have seen a very considerable recovery made at 
evror 21° Centyigrade, if J remember correctly, but at 
that temperature the appearance of the tailings would 
indicate that the results being obtained were not the 
best of which the machine and process were capable. 

R-X Q. 142. And haven't you found that better re- 
sults are attainable at 30° Centigrade than at 25° Cen- 
tigrade? 

A. Ihave seen the whole appearance of the machine 
and the tailings indicate as good results when the tem- 
perature was 25° Centigrade as at any other tempera- 


1452 9 Minerals Separation, Limited, ct al., vs. 
Deposition of Eugene A. Byrnes. 


ture. Asa matter of safety, the temperature is usually 
kept a few degrees higher than that. 


Re-cross examination closed. 
Re-Re Direct Examination by Mr. Scoit. 


R-D. Q. 143. At the time of the receipt of the letter 
from Mr. John Ballot, to which you have referred, in 
which letter reference is made to Butte, Montana, were 
you aware of the existence of zinc-sulfid ores at that 
place, and of the fact that they were being worked? 

Ao bevce: 

Deposition closed. 
James M. Hype. 


Adjourned until Wednesday, May 1, 1912, at 10 
A. M., Saine place. 

Met pursuant to adjournment. Present, counsel 
as before. 


EKUGENE A. BYRNES, a witness produced in behalf 
of defendant, having been duly cautioned and sworn, 
testifies as follows: 


Direct Examination by Mr. Scott. 


©. 1. Please state your name, age, residence and oc- 
cupation. 

A. Eugene A. Byrnes; 50 years; residence, Wash- 
ington, D. C.; occupation, metallurgical and chemical 
engineer. 

Q. 2. Please state your education and experience in 
your profession. 
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A. lam a graduate of the University of Michigan 
and Columbian University, having received therefrom 
the degrees of Bachelor of Arts, Masters of Laws, and 
Doctor of Philosophy. After graduating from the Uni- 
versity of Michigan I taught physics for a short time. 
I then entered the examining corps of the United States 
Patent Office and remained there some seventeen years, 
having been for ten years principal Examiner of the D1- 
vision of Metallurgy and Electrochemistry, also having 
charge of the laboratory. Resigning in November, 
1901, I engaged in private practice, and am now a 
‘member of the firm of Byrnes, Townsend & Bricken- 
stein, with offices at 918 F street, N. W., Washington, 
D. C. I am a member of various scientific bodies, in- 
cluding the American Chemical Society, the American 
Electrochemical Society and the Society of Chemical In- 
dustry. As Principal Examiner in the Patent Office, it 
was my duty to determine the novelty and patentability 
of inventions relating to the treatment of ores and the 
recovery of metals. | had to do with a great many ap- 
plications involving the recovery of floating minerals 
and the recovery of minerals by flotation, including the 
well known Potter and Delprat methods of flotation, in- 
volving the use of a chemically-generated gas. In my 
own practice, I have also had much to do with the sep- 
aration of minerals and their recovery by flotation, in- 
cluding improvements on the Potter and Delprat meth- 
ods and methods involving the separation of sulfids by 
aeration, such as the Macquisten method, which I as- 
sisted in operating and practically demonstrating. | 
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have visited many of the principal mining sections in 
the West, and am familiar with the apparatus used in 
mining and metallurgy. I have frequently testified in 
patent suits relating to metallurgical subjects, both for 
individuals, corporations and the U. S. Government, in- 
cluding the recovery of zinc. I maintain a chemical 
laboratory in the City of Washington, and am princi- 
pally occupied in investigating the novelty of and giv- 
ing opinions and testimony relative to chemical inven- 
tions and patents therefor. I am an associate editor of 
the Journal ‘Metallurgical and Chemical Engineering.” 

(©. 3. The bill of complaint in this suit charges in- 
fringeemnt of United States patent No. 835,120, grant- 
ed to H. L. Sulman, H. F. Kirkpatrick-Picard & J. Bal- 
lot, Nov. 6, 1906. Are you familiar with the contents 
of this patent and the art to which it relates? 

Zee es 

Q. 4. Will you explain your understanding of the 
patent referred to, making reference in your answer, if 
necessary, to such matters connected with the prior art 
as you may desire? 

A. This patent relates to the concentration of ores, 
and to the recovery or separation therefrom of the por- 
tion containing the valuable constituent, whether metal 
or graphite, leaving the gangue or portion containing 
rock and of no value. 

The alleged improvement is one in that old class of 
methods employing an oil, fatty acid or the like to coat 
the valuable constituents of the ore, which may be called 
‘‘mineral,” for short, leaving the non-valuable constitu- 
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ents, gangue or tailings uncoated, although they become 
wetted with water. 

The three patentees, alleged joint inventors, in the be- 
ginning of the description of the patent, refer to the 
prior U. S. patents Nos. 777,273 and 777,274, granted 
to A. E. Cattermole, as patents describing general proc- 
esses of separating metalliferous matters from ore by 
the use of oil or oleic acid, a fatty acid, calling attention 
to the fact that this prior inventor used an amount of 
oil varying from 4 to 6 per cent. of the weight of metal- 
liferous matter present. ‘They then announce the dis- 
covery constituting the novel feature, improvement or 
principle upon which their patent is based, in the fol- 
lowing language: 

“We have found that if the proportion of oily 
substance be considerably reduced—say to a fraction 
of one per cent. on the ore—granulation ceases to 
take place, and after vigorous agitation there is a 
tendency for a part of the oil-coated metalliferous 
matter to rise to the surface of the pulp in the form 
of a froth or scum.” 

They next announce a number of factors or condi- 
tions which assist this small amount of oil in coating 
the metalliferous matter and forming a froth, to-wit: 

(1) A slight acidification of the water in which 
the oiling is effected, that is, the water in which the 
finely-divided metalliferous matter is in suspension 
as a pulp, as by the addition of up to one per cent. of 
Euliuric acid, or other mineral acid or acid salt. 
This acidification is said to increase the selective 
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action or preferential affinity of the oily substance 
for the metalliferous matter, and to prevent it from 
coating the gangue. The patentees call attention to 
the fact that the addition of acid is not intended to 
generate a gas to float the mineral, and state that: 
“the proportion of acid used is insufficient to cause 
chemical action on the metalliferous minerals pres- 


x) 


ent 

(2) Warming of the pulp, or mixture of water 
and suspended ore, to which the oily substance has 
been added, is stated to increase the tendency for the 


oil to disseminate through the pulp, and the rapidity 
with which the metalliferous matter becomes coated 
with oil. 

(3) Fine pulverization of the ore is said to assist | 
the formation ot froth, and “slime material, “that | 
is, the mineral in impalpable small particles float- | 
ing in the pulp, is said to most readily generate 
scum, larger particles being floated with more diffi- 
culty. | 

(4) The amount of mineral recovered by flotation 
of the froth is said to vary with different ores; and 

(5) The recovery also varies with different oily 
substances, necessitating a preliminary test to de- 
termine which is most suitable for the particular 


ore. 


The patent then proceeds with a detailed description 
of the treatment of a particular ore, containing ferrugi- - 
nous blende, zinc sulfid carrying iron; galena, lead sul- 
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fid; and gangue consisting of quartz, rhodonite and gar- 
net, silica or silicates containing no metalliferous val- 
ules. The sequence of operations is as follows: 

The ore is finely powdered. 

The powdered ore is mixed with water containing up 
to 1 per cent. of a mineral acid or acid salt, specifically 
sulfuric acid or ferric sulfate. 

A very small proportion of oleic acid, say from 0.02 
to 0.5 per cent. on the weight of the ore, is added. 

The mixture of powdered ore, water, mineral acid or 
acid salt, and oleic acid is warmed, say to 30° to 40° 
Centigrade. | 

The warmed mixture is briskly agitated in a mixor or 
the like, for example the cone mixer shown in the speci- 
fied prior patents to Cattermole, for a period of from 
two and one-half to ten minutes, until the oleic acid has 
been brought into efficient contact with all the mineral 
particles, that is, until they have become coated with 
this oily agent. 

Agitation is discontinued, whereupon a large propor- 
tion of the mineral present is said to rise to the surface 
in the form of a froth or scum, consisting of air-bub- 
bles, introduced into the mass by agitation, adhering to 
the oiled mineral particles only, the unoiled gangue 
particles, without adhering air-bubbles, not floating. 

The froth is now removed “by spitzkast, upcast, 


») 


skimming, draining, or otherwise,’ and may be treated 
with alkali to remove the oleic acid. If the ore has been 
crushed to 90 mesh to the inch, from 70 to 80 per cent. 
of the metalliferous matter in the ore is said to be re- 


covered in this first froth. 
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To recover the metalliferous matter remaining in the 
tailings, especially including the larger particles, vari- 
ous flotation methods may be used, for example: 


The pulp freed from the froth and containing the 
gangue and non-floated mineral may be aerated by 
distributing it as a thin layer on a shaking table, air 
jets being also blown upon it, and the aerated min- 
eral may be floated off and separated from the 
gangue, which sinks. Reference is here made to a 
specific process of this character which is described 
in another United States patent granted to the 
same inventors, No. 879,985. 

An alternative method for the treatment of the 
tailings consists in placing the pulp containing the 
tailings and mineral unrecovered in the first froth 
in a closed vessel and compressing air or gas there- 
in, thereby causing an excess of air to be dissolved 
in the pulp; and then releasing the pressure and al- 
lowing the dissolved air or gas to be evolved in bub- 
bles throughout the mass, these bubbles attaching 
themselves to the (oiled) metalliferous matter and 
raising it to the surface as a second froth. This 
method is referred to as the subject-matter of an- 
other application, which has matured into patent 
835,479, to the same inventors. 


The drawings of the patent illustrate apparatus which 
may be employed. The agitator for effecting the pre- 


’ liminary oiling of the mineral is illustrated in Figure 1, . 


being a cone agitator of the kind previously employed 
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by Cattermole, and shown in his patent 777,273, con- 
sisting of a vertical cylindrical vessel in which is cen- 
trally journaled a vertical shaft carrying a hollow cone 
near its lower end. A hopper C and belt-conveyor D 
carry the crushed ore into the top of the vessel, and a 
swan-neck pipe H, controlled by a cock G, delivers the 
froth from the vessel. A pipe F having a cock F’, 
serves to deliver the oleic acid or other oil, in regulated 
amounts, into the agitator, corresponding to similar de- 
vices shown in the Cattermole patent. The patentees 
state that several of these agitators may be used, con- 
nected in series, as shown in said Cattermole patent, 
Figure 2 of the drawing illustrates the same agitator, 
not showing the ore-feeding mechanism. 

Figure 1 also illustrates the apparatus used for sep- 
arating the oiled and aerated metalliferous froth from 
the water and tailings, consisting of three funnel- 
shaped chambers, of progressively increasing size, hav- 
ing quadrangular tops arranged in series, these cham- 
bers or “boxes” being filled with water and receiving 
the oiled and agitated pulp delivered from the cone 
mixer through pipe H, first flowing onto a smooth 
slightly-inclined plane or flat trough O, which delivers 
into the smallest chamber or box. The heavier sands 
and coarser mineral sink in the first box, the medium 
sands and any residual mineral in the middle box, and 
the fine sands in the Jast box. A jet of water may be 
led into the bottom of each chamber, to assist the sepa- 
ration, as usual in devices of the type termed “spitz- 
kasten.” The metalliferous froth floats on over the top 
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of each chamber and is discharged from the edge of the 
last chamber into a launder P, delivering to a filter. 
The water separated from the metalliferous matter is 
pumped back to the cone agitator, and may pass 
through a heater in transit. Any mineral, oiled, but not 
floated, depositing with the gangue in the chambers J? 
or J*, may be recovered by the method of compressing a 
gas into the pulp and then releasing the pressure to 
evolve the gas and aerate and float the oiled mineral of 
the froth, as heretofore described. ; 

In the modified apparatus shown in Figure 2 of the 
drawing, the oiled and agitated pulp from the cone mix- 
er is passed through a discharge-conduit a’, pipe a’, 
pump e and pipe e’, into a closed chamber f, wherein it 
is first subjected to an atmosphere of air or other gas 
compressed to from 50 to 100 pounds per square inch, 
for a few minutes, being thence discharged to the froth- 
separator with three chambers heretofore described. 
The air or gas dissolved under pressure and evolved 
upon discharge from the compression-vessel, assisting 
the aeration produced in the cone agitator, is said to 
cause all of the oiled mineral to rise to the surface as a 
single froth, obviating the necessity of retreating the 
tailings, as with the first apparatus illustrated. 

The patentees state that an amount of oleic acid con- 
stituting 0.1 per cent. of the ore has been found suit- 
able and economical for effecting the flotation, but that 
smaller amounts may be used. They also state that the 


oleic acid may be liberated in the pulp, instead of direct-_ 


ly added thereto, by first introducing a dilute soap solu- 


ee —EE 
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tion and then adding a mineral acid to decompose the 
soap, referring to the Cattermole patent 777,274 for a 
description of this procedure. They note that oleic or 
other fatty acid, coating the mineral, may react with 
soluble salts of lime, iron, etc., present to form insoluble 
soap adhering to the mineral and capable of attaching it 
to bubbles of air and floating it, like the fatty acid itself. 

Seims 1, 2, 3, 4, 5, 6, 7, 8, 12 and 13 of the patent 
in suit are limited to the use of a proportion of an oily 
liquid having a preferential affinity for metalliferous 
matter amounting to a fraction of one per cent. on the 
ore, specifically to the use of oleic acid in amounts from 
0.02 to 0.5 per cent., claims 8 and 13 requiring that oleic 
acid shall be produced in the mass with decomposition 
of a soap solution. 

Claims 9, 10, 11 specify “a small quantity of oil.” 

Fach claim includes the step of agitating the mixture 
to effect the oiling of the mineral and formation of the 
froth. 

laims 2, 3, 4, 6, 7, 8, 11 and 12 specify the use of 
slightly-acidified water, or water containing a fraction 
of one per cent. of sulfuric acid, claim 11 requiring that 
the amount shall be insufficient to cause chemical action. 

Claims 3, 4, 7, 8, 10, and 13 include the step of warm- 
ing the mixture. 

Claim 13 includes the particular mode of separating 
the froth by passing the oil and agitated pulp on the 
surface of a current of water over columns of water, 
as by the use of the spitzkasten illustrated. 

Q.5. Please compare the subject-matter of patent 
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835,120, which you have been discussing, with the prior 
art as you understand it, stating what, if anything, of 
novelty you find in that patent. 

A. I will first refer to a number of prior U. S. pat- 
ents, considering them chronologically, to-wit: 

No. 345,951, granted July 20, 1885, to Hezekiah 
Bradford. I quote from this patent as follows: 


“Almost all metallic ores—coal and other sub- 
stances—when pulverized, contain a greater or less 
proportion of particles of ore or metal that will, 
even if pulverized in water, float on the surface of 
the water, and the finer the substances are pulver- 
ized the greater the proportion of floating particles. 
These floating particles appear to possess some pecu- 
liar quality which repels the water from their sur- 
faces, especially when such particles are exposed, 
even momentarily to atmospheric air, and when such 
exposure takes place the water is repelled from a 
sufficient portion of their surfaces to cause such 
particles to float off on the surface of the waste 
water from the other particles that sink in the 
water. 

“In concentrating ores they should be pulverized 
fine enough to liberate the metallic particles and the 
particles of native metals from their gangue. 

” 
“the floating particles will pass, with a part of the 
waste water, over the overflow I of tank D into a 
receptacle, L, in tank M, with a fall sufficient to 
plunge the floating particles under water. This 
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receptacle L. should be small enough so that the 
whole surface of the water therein will be constant- 
ly acted upon by the plunging water, in order to 
thoroughly wet the floating particles, some of which 
will rise many times to the top of the water before 
they get wet enough to sink; . . . they will not 
float again without exposure to atmospheric aien 
“the substances must be conducted to trough R, 
from which these substances must be raised by an 
elevator, R’, high enough to be deposited in the 
trough or incline b°, which will deliver them upon 
the belt E, a portion of which is immersed in water 
in tank D, and the upward motion of this belt will 
elevate these tailings and floating materials out of 
the water, so that atmospheric air will come in con- 
tact with the tailings. When the belt delivers these 
substances again to the water, the tailings will im- 
mediately sink in the water to the bottom of the 
tank D, while the particles that repel the water will 
float and pass off 


oD 
* 


This patent describes and utilizes the well known fact 
that finely-divided minerals, although having a weight 
or specific gravity much greater than that of water, will 
nevertheless float on the surface of water, provided 
they are dry or only slightly wetted, or if wetted, are 
re-aerated by lifting them out of the water into the at- 
mosphere, whereby they become coated with a film of 
absorbed air. Such particles float on the water by reas- 
on of the well known capillary phenomenon called “sur- 
face tension,” the upper surface of the water acting 


1464 Minerals Separation, Lintited, et al., vs. 
Deposition of Eugene A. Byrnes. 


like a thin, elastic membrane, and being slightly de- 
pressed by each air-coated particle, not coming in actual 
contact with it, but depressing the surface of the water 
beneath it until it displaces an amount of water equal 
in weight to that of the particle. So, films of dust float 
on water, although consisting of individual particles of 
rock much heavier than water. Another familiar illus- 
tration of this phenomenon is the fact that a sewing 
needle, although having a specific weight about eight 
times that of water, will nevertheless float on water if 
the surface of the needle be coated with a slight imper- 
ceptible film of oil or grease. 

No. 348,157, granted August 24, 1886, to Carrie J. 
Everson. I quote from this patent as follows: 


“The discovery which forms the basis of my in- 
vention is that metals and metallic substances in a 
comminuted state will unite with compounds of fats 
or oils and acids, and that such compounds will not 
unite with comminuted quartz or other rocky gan- 
gue. The essential feature of the method which con- 
stitutes my invention, therefore, consists in com- 
mingling with pulverized ore a fat or an oil, either 
animal, mineral, or vegetable, or a fatty constituent 
or acid of an animal or vegetable fat or oil, or any 
constituent of a mineral oil, together with an acid 
either mineral or vegetable, or a soluble neutral or 
acid salt, for the purpose of effecting a union of the 
free metal or metallic portion of the ore with such 
admixed material, whereby the same maybe retained 
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in the subsequent separation of the quartz or other 
rock therefrom by washing or other suitable means. 

J 

“In putting my invention into practice any fat 
or oil, and any acid, either mineral or vegetable, or 
any soluble neutral or acid salt, or any compound of 
fats and oils with appropriate acids, may probably 
be successfully employed, at least such is the case 
with all of these agents with which I have so far ex- 
perimented. [I have used petroleum and one of its 
several constituents 


namely, paraffine-oils—also 
tallow, (melted, ) lard, lard-oil, red-oil, (ampure oleic 
acid,) cotton-seed oil, castor-oil, sperm-oil, and lin- 
seed-oil, and some combinations of these with each 
other. The acids which I have employed are sul- 
phuric, hydrochloric, nitric, phosphoric, acetic, ox- 
alic, tannic, and gallic. I have also used the follow- 
ing salts, to-wit: the sulphates and chlorides of so- 
dium, zinc, and copper, and the double sulphate of 
potash and alumina. The selection of the appropri- 
ate agents will, however, be largely determined in 
the practical working of my invention by the consid- 
eration of economy, which will obviously exclude the 
greater number of those above enumerated. ‘ 

“Take an ore assaying twelve ounces per ton in 
silver and containing forty-eight per cent. silica, 6.3 
Pemscem, zinc, 1.5 per cent. copper, fifteen per cent. 
iron and aluminum, 6.5 per cent. lead, 14.18 per cent. 
sulphur, 7.19 per cent. arsenic. Of this ore take four 
(4) ounces by weight in pulverulent form, prepare 
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a mixture containing sulphuric acid, cotton-seed oil, 
and water, in all about twelve fluid drams, of which 
ten drams are of water and about two drams are 
acid and oil in the proportions of fifteen parts of the 
oil and two parts of the acid by measure. In mak- 
ing this fluid mixture the acid and oil are first mixed 


with each other, the acid being added to the oil very 


gradually, so that the temperature will not rise 


above 120° Fahrenheit. The stirring in of the acid 
should be thorough, as it tends at first to gravitate 
to the bottom. After a few hours, in a summer tem- 
perature, the mixture will be ready for use, and, pre- 


cer == eS 


ferably, in such a temperature, should not be pre- 
pared long before using, though if it should have 
stood long enough to solidify it should be gently 
heated before adding the water thereto. In winter 
or in air-tight vessels it may be kept for a number of 
weeks or even longer, and then rendered fit for mix- 
ing with water by heating gently when required for 
use. The water may be advantageously added in in- 
stallments of about three equal parts, and the mix- 
ture stirred for each addition of water until it stif- 
fens. After stirring in the entire quantity of water 
the compound is added to the ore, the proportions of 
ore and compound being chosen with a view to pro- 
ducing a stiff mass after the materials have been in- 
corporated, such proportions being therefore varia- 
ble in different cases with this end in view. The stir- 
ring or incorporation of the ore with the liquid 
should of course be thorough for the purpose of 
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bringing the mineral into contact with the oil and 
acid as completely as possible, and after such incor- 
poration the mass is then in condition for the wash- 
ing out of the quartz by the action of water which 
will be applied to the mass in sufficient quantities for 
this purpose. # 

“When petroleum or a constituent thereof is used 
the oil should desirably be first mixed with the ore, 
then water added containing a suitable amount of 
free acid or a soluble neutral or acid salt, the quan- 
tity of water being ample for the washing-out opera- 
tion, which 1s to follow, and the quantity of acid suf- 
ficient to cut the sand away from the otherwise co- 
hering mass. In the case of petroleum or its con- 
stituent, paraffine-oil, one or two fluid drams of acid 
to one gallon of water is sufficient for this purpose. 
The petroleum which J have used was 30° Baume; 
and I have found three fluid drams of oil abundant 
for properly moistening two ounces of heavy ore, or 
in the ratio of about a barrel of oil to the ton of ore, 
the amount being, of course, variable with the rela- 
tive bulkiness of the ore. 

“In the use of petroleum, or of a liquid constitu- 
ent thereof, like paraffine-oil, the condition of the 
concentrated mass is more liquid than when a vege- 
tableorananimaloil or a fattyconstituent thereof is 
used, and a somewhat different means or method 
should be employed for removing the sand. In prac- 
tice, the concentrate, after thorough agitation of the 
mass and detachment of the sand, will in this case be 
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preferably removed by means of a constant overflow 


of water from a washing-out vessel, by which over- 
flow the concentrate will be floated off. Devices and 
methods now well known in wet separation of ores 
will be suited to this part of the operation, bearing 
in mind,that the sand.and mineral are merely trans- | 
posed or their relative positions are reversed, be- 
cause the sand is heavier than the mixture of min- | 
eral, oil, and acid. A proper selection of devices for | 
this purpose will be apparent to those skilled in the 


33 


wet separation of ores. 


“The proportions in which the acids or salts are 
added to the oils or fats may vary according to the ) 
kind of acid or oil employed, and also according to | 
the kind of ore to be treated; and the manipulation 
of the substances employed may be varied from that 
above set forth in either formula given. These mat- 


) 
: 
ters may be determined in individual cases by the 
operator; and [ do not, therefore, restrict myself 
to any particular proportions of the substances em- 
ployed, though I have above indicated proportions 
of certain acids and oils by one of the other of : 
which practical results may be obtained upon almost | 
| 


all varieties of ores. 


“Tt 1s also not essential to my invention that the 
acid or salt employed with a vegetable oil be added ; 
to the oil before the incorporation of the oil with the 
ore, as it is entirely practicable, at least in most, and | 
possibly in all, cases, to first mix such oil with the 


Buite & Superior Mining Company. 1469 
Deposition of Eugene A. Byrnes. 


ore and thereafter add the acid, as set forth in the 
use of petroleum.” 


Adjourned until Thursday, May 2, 1912, at 10 
A. M., same place. 


Mave Zuo. 
Met pursuant to adjournment. Present, counsel as 
before. 


Direct examination of Eugene A. Byrnes contin- 
ued. 
(Answer to Q. 4 continued. ) 


This patent thus announces several facts of great in- 
terest and pertinence, to-wit, that 


(1) Any fat or oil, including red-oil or impure 
oleic acid, cotton-seed oil, or petroleum and its con- 
stituents, has a selective action or preferential af- 
finity for communuted metals and metallic substances 
admixed with comminuted quartz or other rocky 
gangue; 

(2) A mineral or vegetable acid, or a soluble neu- 
tral or acid salt, such as sulfuric acid or a sulfate, 
tends to effect a union of the metallic portion of the 
ore with the admixed fat or oil, and to enable it to 
be retained thereby during the separation of the 
ganguc, the use of both the fat or oil and the min- 
eral or vegetable acid or salt being specified as the 
essential feature of the method; 

(3) The material used for oiling the mineral 


1470 Minerals Separation, Limited, et al., vs. 
Deposition of Eugene A. Byrnes. 


should be sufficiently liquid to enable it to be thor- 
oughly brought in contact with the mineral, and in 
“winter, when it has become solidified, it should be 
heated to melt and thin it, although in summer tem- 


perature such heating may not be necessary. Some 
of the oils or fats prescribed are solid at ordinary 
atmospheric temperatures, for example, tallow, 
whichtheapplicant notes should be used melted. The 


| 
red-oil, or impure oleic acid, mentioned, ordinarily ; 
produced from tallow in separating the stearin and 
other harder fats used for candle-making, etc., may 
be either solid or liquid, depending on the season of 
the year, whether winter or summer. Other oils 
mentioned, cotton-seed, castor, sperm, linseed, and 
petroleum, are liquid at ordinary atmospheric tem- 
peratures ; | 

(4) The proportions of oil or fat and acid used | 
must vary according to the kind of each employed > | 
and according to the kind of ore to be treated, and 
must be determined in individual cases by the oper- 
ator; 

(5) “The operation of concentration as a whole, 
or in its practical form as applied to the separation 
of rocky mineral ores, involves the reduction of the 
quartz or other rock containing the mineral to a 
powder.” 

That is, fine comminution is necessary to liberate 
the mineral from the gangue, or produce separate 
particles of each, enabling the mineral to be prefer- 
entially coated with the oily material; 
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(6) Thorough agitation of the mass or pulp com- 
prising water, the finely divided ore, the oil or fat, 
and the acid, is necessary, the purpose being to bring 
the mineral into contact with the oil and acid as 
completely as possible to enable each particle of min- 
eral to be preferentially oiled. The particular appa- 
ratus to be used is not described or illustrated, the 
statement being made that proper devices can be se- 
lected by those skilled in the art; 

(7) When the mixture of pulp, oil and acid is suf- 
ficiently liquid, as when using a naturally liquid oil 
like petroleum or paraffin-oil, the mass 1s first thor- 
oughly agitated and the concentrate will then be sep- 
arated from the sand or gangue by flotation, “by 
means of a constant overflow of water from a wash- 
ing-out vessel, by which overflow the concentrate will 
be floated off” . . . “because the sand is heavier 
aan the mixture of mineral, oil, and acid.” As the 
patentee states that devices and methods of this 
character are well known in the wet separation of 
ores, reference is evidently here made to the use of 
the common spitzkasten, in which a constant current 
of water lifts the lighter material which floats off, 
while the heavier portions gravitate to the bottom 
against the current. 


No. 466,753, granted January 5, 1892, to Edgar JN 
Hockley. I quote from this patent as follows: 


“My invention relates to a novel form and con- 
struction of mechanism for treating ores, and is de- 
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signed to save the float mineral, usually called 
‘slimes’ and sometimes termed ‘flour’ gold and sil- 
ver . . . Inall classes of ore there is more or less 
of this light flour or float mineral which is held in 
suspension by the water, while in some kinds of ore 
this class of mineral amounts to a very large propor- 
tion of the value, which is therefore ordinarily lost 
or carried to the dump with the so-called ‘tailings’.” 

“The principle of the invention is to aid or in- 
crease the natural floating tendency or buoyant con- 
dition of the mineral particles, whereby the valuable 
portion is made to float, while the gangue, which is 
heavier, settles, thus effecting the separation. 


33 


‘air, water, steam, etc., may be forced into tubes 
16 and thence into the bottom of the tank for the 
purpose of agitation, whereby the light mineral 1s 


washed or separated from the heavier gangue and | 
an increased upward or buoyant tendency given said 
mineral, keeping the same upon the surface of the 

water until discharged into the filtering tank. 

At the bottom of the discharge end or side of the | 
tank is located the lower trough 19 for carrying 

away the gangue which settles in the bottom of the 
tank and the upper trough 20, into which the float | 
mineral passes, which collects in the form of a scum | 


upon the surface of the water.” 


The patentee, in referring to flour gold and silver as 
“light,” does not mean that the specific gravity of gold 
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and silver, or the mineral to be recovered, is less than 
that of the gangue, but to the fact that it tends to float 
upon the water by reason\ of the surface-tension phe- 
nomenon heretofore referred to by me, due to the fact 
that the very small particles of metal or mineral are 
surrounded by a film which prevents them from being 
wetted. The patentee proposes to increase the natural 
floating tendency of the mineral by the use of injected 
streams of air, etc. Such streams of air would tend to 
aerate the mineral, or attach more air to its particles, as 
films or bubbles, enabling it to float as a scum, which 
moves through a conduit to a filtering-tank. 


No. 469,599, granted February 23, 1892, to Albion 
M. Rouse. J quote from this patent as follows: 


“My invention relates to an improved method and 
apparatus for removing or separating slime or fines 
from water carrying ores; se 
“As the slime-water passes slowly through the 
chamber 21 it is acted upon by an innumerable num- 
ber of air-bubbles escaping from the perforate pipes 
26,27, into which the air is forced through pipe 25. 
The constant upward circulation of air through the 
slime-water tends to elevate all foreign matter to the 
surface of the water and to create or form a mass 
of strong foam having a great carrying energy for 
matter foreign to water. As the foam accumulates 
in the chamber 21 it is forced out through the pas- 
sage 23 to a drier.” 


No. 676,679, granted June 18, 1901, to Francis E. EI- 


1474 Minerals Separation, Limited, et al., vs. 
Deposition of Eugene A. Byrnes. 


more. This patent corresponds to British patent 21,- 
948, dated October 18, 1898, upon which suit was 
brought in England by The British Ore Concentration 
Syndicate, Limited, and another against Minerals Sepa- 
ration, Limited, the plaintiff in the present suit. I quote 
from this U. S. patent as follows: 


“My invention relates to a method of separating 
metallic constituents of ore from rocky and other 
impurities, which is distinguished from the usual 
amalgamation processes in which the ore forms an 
amalgam with mercury. 


“Tt consists in mixing the crushed ore with water 
and mixing with the ore and water a substance oth- 
er than mercury which has the power of causing the 
metallic portions of the ore only to adhere to it, 
while the water and rock or other impurities of the 
ore remain unaffected and may be drawn off. The 
metallic constituents of the ore are then recovered 
from the substance in which they are entrapped. I 
have found that the heavier oils are efficacious for 
this purpose and particularly that kind of oil known 
as the ‘residuum’ of mineral oil after the more vola- 
tile elements have been distilled off. 


“In carrying out my process I prefer to mix the 
ore with water—as, for instance, by the wet crush- 
ing method in common use—using a sufficient quan- 
tity of water to make a freely-flowing mixture, the 
fineness of the ore depending upon the particular 
kind of ore treated. I then place the ore and water 
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in a suitable vessel, add a quantity of the oil depend- 
ing upon the particular kind of ore under treatment, 
and then agitate the mixture without breaking up 
the oil into small globules. The metallic particles 
will adhere to the oil and be buoyed up and floated 
by it, while the other constituents of the ore will re- 
main in the water. The water and attendant impuri- 
ties are then drawn off, leaving the oil and metallic 
particles. The metallic particles are easily separ- 
ated from the oil by mechanical or other means. 
%9 

“The lowest layer is drawn away as tailings, 
which may be again treated with oil by leading them 
by a pipe f to a second drum g, where they are 
again mixed with oil supplied by a pipe i, the mix- 
ture being discharged into a second subsidence ves- 
sel k. This may be again repeated until little or 
none of the metallic constituents remain in the tail- 
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ings. 
This process is based on the selective action or prefer- 
ential affinity of oil for mineral rather than gangue, the 
oiled metallic particles being floated up by the oil, while 
the tailings subside. The process provides for retreat- 
ment of the tailings by the same process of oiling and 
flotation, to recover any mineral which may not have 
been floated in the first operation. 
No. 689,070, granted December 17, 1901, to Alexan- 


der S. Elmore. This patent corresponds to British No. 
6519, dated March 28, 1901, which was also involved 
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in the British suit brought against the present plaintiff. 
I quote from this U. S. patent as follows 


“The selective action of oil has been utilized for 
separating metallic substances from earthy or rocky 
constituents of ores. This has generally been done 
by pulverizing the ore and suspending it in a consid- 
erable quantity of water, so as to make a freely- 
flowing pulp, then mingling with it oil, preferably 
heavy oil, such as is obtained from petroleum after 
some of the lighter oils have been distilled from it. 
When the mixture rests, the oil, with most of the 
metallic substances entrapped in it, floats at the top 
and is separated from the rocky or earthy matters, 


which are run off with the water as tailings. The 
oil is afterward separated from the metallic sub- ; 
stances, usually by centrifugal action. In carrying | 
on this separating process I have discovered that in © 
some cases a slight acidulation of the mixture great- 
ly enhances the selective action of the oil, so that 
metallic substances, as well as other mineral sub- 
stances, such as sulfur and plumbago, can be separ- 
ated from the earthy matters with which they are 
naturally associated better than when there is no 
acid present. By this means some metallic sub- 
stances can be separated from others—such, for in- 
stance, as sulfids from oxids. The acidulation may 
be effected either by adding a little acid to the oil, 
in which case an acid that will dissolve in or mix 
readily with the oil, but which is insoluble, or near- 
ly so, in water—as, for instance, olei dacid—is to be 
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preferred, or the acid may be added to the aqueous 
pulp, in which case sulfuric acid may be employed or 
the acid cuprous liquors obtained in mine working. 
The quantity of acid added in either case is small, as 
it often need not exceed one five-hundredth part of 
the volume of oil or water employed in the opera- 
tion. The quantity of acid required to produce the 
best result varies, according to the character of the 
material treated, and I therefore do not confine my- 
self to any definite proportion. ai 

“In applying my invention to the separation of 
metallic and earthy or rocky ingredients of ore I 
prefer to mix with the powdered ore from five to 
ten times its weight of water, forming a thin freely- 
flowing pulp, which I allow to fow into the mixer A 
through a pipe D. Into this mixer I also admit a 
thin stream of oil from a pipe I, provided with a 
regulating valve, and a small quantity of acid from 
a pipe Q, also provided with a regulating-valve. The 
oil and acid are mixed with the pulp by the rotating 
beater C. The oil by its selective action coats or ab- 
sorbs the metallic particles, sulfids, the tellurids, and 
the like. If plumbago, elementary sulfur, or other 
substances of like character are present, the oil at- 
taches itself to or coats such particles, while it does 
not coat or attach itself to the rocky or earthy par- 
ticles present.” 


This patent thus refers to the selective action or pref- 


erential affinity of oil for the metallic substances rather 


— 
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than the earthy or rocky constituents of ores, and to the 
fact that a slight amount of acid greatly enhances this 
selective action. Both a mineral acid, sulfuric, and a 
fatty organic acid, oleic, are mentioned as suitable. The 
amount of acid to be used is small and is varied to suit 
the material treated and give the best result. Both the 
oil and acid are fed to the machine for mixing them 
with the ore-pulp by a regulating valve, enabling the 
amount to be suited to the conditions as determined by 
practical work. 

No. 735,071, granted August 4, 1903, to Guillaume 
D. Delprat. I quote from this patent as follows: 


Title: “Extraction of Zinc, Lead, and Silver 
Suliide froumineir Ores © 


“This invention relates to the extraction or con- 
centration of sulfid ores to separate them from their 
ganguce. ‘4 

“The ore is first finely ground or stamped and | 
then immersed or dropped into a bath or solution, 
hereinafter described. An apparatus for carrying 
out the process forms the subject-matter of a separ- 
ate application, filed March 9, 1903, Serial No. 146,- 
895. This process is readily carried out at ordinary 
temperatures and depends upon the ore particles be- 
ing attacked by the acid to form a gas. Each ore 
particle so attacked will have a bubble or bubbles of 
gas adhering to it, by means of which it will be 
floated and can be skimmed or floated off the solu- 
tion. The particles of the gangue, such as silicates 
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and other substances not quickly or readily attacked 
by acid or dlttite acid, fall to the bottom of the body 
of the solution and are removed from time to time. 
“Under the bottom 4 is a piping 14, forming, with 
the air-inlet cock 15, a Bunsen burner for gas, so 
that the solution or liquor may be heated, if desired. 
The ore fed from the hopper 1 drops into the bath 
and slides by gravity over the bottom to the sump, 
the ore particles being raised to the surface of the 
liquor by the gas-bubbles forned, the action of the 
acid on these ore particles during their travel along 
the inclined bottom and ore floated off with the over- 
flow through the trough 13, if desired,skimmed off.” 


No. 736,381, granted August 18, 1903, to Moritz F. 
R. Glogner. I quote from this patent as follows: 


ée 


The mixture containing only fine earthy 
substances and graphite is mixed with a quantity of 
water the weight of. which is about three or four 
times as great as that of the graphite mixture. Pe- 
troleum is then added in the approximate proportion 
of one part petroleum to two parts of graphite con- 
tained in the mixture. Now the whole is given a 
strong rotating, rocking, or reciprocating movement 
within a closed vessel, so that the mixture is thor- 
oughly stirred and intimately mingled. The petrole- 
um is broken up into very fine drops or perles, and 
every graphite particle when touching them is at- 
tracted, while the earthy particles, which were al- 
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ready saturated with water before the addition of 
petroleum, remain completely neutral. After the 
vessel has been allowed to stand the earthy parts 
sink down, while the petroleum carrying the graph- 
ite tends to rise to the surface. After a certain time 
water is then sprinkled over the surface of the liquid 
bymeansof a rose or the like, whereby the fineearthy 
particles are caused to sink more quickly, and any 
earthy particles which may be carried upward by 
the rising petroleum and froth are caused to sink 
down again. 

“The vessel is shaken once, twice, or repeatedly 
after the graphite has been skimmed, and every time 
some petroleum is added. The whole of the graphite 


33 


will then be taken off by the petroleum. 


Apparatus is illustrated and described for carrying 
out the process, comprising a number of agitators. 


‘Each agitator A is obliquely suspended on three 
chains B in such a manner that the wave formed 
when the vessel is agitated falls back on the higher 
part of the bottom and a thorough mixing of oil and 
graphite is obtained, the operation being at the same 
time facilitated. ~Each vessel A has a handle C. 

Graphite, to the separation of which this patent is di- 
rected, is one of the minerals the recovery of which is 
contemplated by the patent in suit. The Glogner proc- 
ess relies on the preferential affinity of petroleum for 
graphite rather than rock and gangue, and directs that 


; 
: 
| 
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the mixture of water, ore and petroleum, shall be given 
a strong agitation, as by rotating, rocking or reciprocat- 
ing it, thereby causing every graphite particle to be 
coated with the petroleum. Such strong agitation 1s 
well designed not only to intimately distribute the pe- 
troleum in very fine drops throughout the pulp, but also 
to aerate the pulp and cause the oiled mineral to float 
to the top as a froth. The waves formed by reciprocat- 
ing the agitating vessels in short shocks would naturally 
entrain and intermingle with the pulp a large amount of 
air in the form of bubbles, just as an ocean wave en- 
tangles air and forms a floating froth or foam. Agita- 
tion by “a strong rotating . . . movement,” as sug- 
gested, is the type of agitation employed in the patent 
in suit to form a froth. 


No. 745,960, granted December 1, 1903, to Israel F. 
Good. I quote from this patent as follows: 


“The object of the invention is in a ready, sim- 
ple, rapid, thoroughly-feasible, and practical man- 
ner initially to separate pure graphite from any as- 
sociated impurities and conserve it and then to effect 
saving of the bulk of whatever remains in the im- 
purities separated out. A“ 

“In the hopper the material has oil, either coal-oil 
or any other suitable kind, sprayed upon it from a 
pipe 27 and the mixed graphite, sand, &c., escapes 
through a chute 28 into a washing-tank 29, contain- 
ing a rotary agitator 30, driven by a belt 31, from 
the upper shaft 32 of the conveyor 22, the water of 
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the tank 29 being kept at boiling heat by steam sup- 
plied through pipes 32%. The lighter particles of 
graphite separated by the agitator and that float on 
the surface of the water in the washing-tank are re- 
moved by a skimming device 33 and are discharged 
into a tank 34, containing water, whence they are 
removed.” 


No. 777,273, granted December 13, 1904, to Arthur 
E. Cattermole. 

This is one of the patents referred to in the patent 
in suit. I quote therefrom as follows: 

“The present invention relates to improvements 
in the separation of the metalliferous constituents 
of ores and the like from gangue by means of the 
selective action of oils and certain tar products 
or similar compounds (all hereinafter referred to 
as ‘oil’) on metallic or metalliferous matter. 

“The invention depends upon the application of 
the following facts: First, when a mixture of pow- 
dered metalliferous matter and gangue is treated 
with oil suspended in water—that is to say, in emul- 
sion—the oil has a more or less selective action and 
will coat the particles of metalliferous matter in 
preference to the particles of gangue, while the par- 
ticles of gangue will be wetted by the water; sec- 


a = 


ond, if the water which is mixed with the oil is 
acidulated with mineral, fatty, or other acid the 
selective action of the oil will thereby be rendered 
more marked and decisive; third, if the proportion 
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of oil is kept within reasonably low limits (differ- 
ing in different cases, according to the nature of 
the mineral to be treated and the consistency and 
nature of the oil) and if the mixture of water, oil, 
metalliferous particles, and gangue be thoroughly 
agitated the metalliferous particles which have be- 
come coated with oil will adhere together and form 
granules, which granules, partly by reason of grav- 
ity or partly on account of their bulk, as compared 
with the individual grains of gangue, will offer 
ready means for separation in an up-current sep- 
amator, a jig, or other sinular appliance, his ac- 
tion is facilitated if the oil before addition to the 
liquor is brought into the condition of an emulsion 
in water containing a small percentage of soap or 
other emulsifying agent. These facts are utilized 
for the purpose of separating the metalliferous con- 
stituents from the gangue of the ore in the fol- 
lowing manner: In a suitable apparatus, an ex- 
ample of which will be hereinafter described, the 
ground or pulped ore is caused to be violently agi- 
tated, as by a revolving stirrer, in a mixture of 
water and oil, the liquor being acid. As the agita- 
tion proceeds the particles of metalliferous matter 
agglomerate together and may be observed in the 
form of granules, the size of which will depend, 
among other things, upon the percentage of oil 
used. ni 

“A series of connected mixing vessels A’ A? A® 
A* A® A® are provided with stirrers B, rotated 


¥ 
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from driving shafts B’. Crushed ore from a hopper 
C and water from a tank D are introduced into the 
first vessel, A’, and oil or emulsion is fed from a 
tank E, through pipes E’ E” I*, to the various ves- 
sels. The mixture is vigorously agitated to break 
up and emulsify the oil and to bring about intimate 
contact of the divided oil with the metalliferous 
mineral particles and of the oiled particles with 
each other. It is found under these conditions the 
metalliferous mineral particles abstract the oil and 
become coated with a thin oily film, which 1s in- 
sufficient to materially lessen their specific gravity, 
and that under agitation such slightly-oiled particles 
adhere, nucleate, and agglomerate into small more 
or less rounded masses or granules disseminated 
throughout the mass of gangue, which remains free 
and practically devoid of oil. In order to maintain 
the liquid mass in which the separation is affected 
in an acid condition, a small proportion of the sul- 
furic or other acid is introduced into one or more 
of the vessels from a tank F, having discharge- 
pic a he. 2 

“The proportion of oil used depends upon its vis- 
cosity, the fineness of the ore and other factors, 
and the consistency and size of the mineral granules 
desired. The more oil used the larger, softer, and 
less numerous the granules. With, say, ten per 
cent. of oil to the weight of metalliferous mineral 
a few pasty masses of oil-agglomerated metallif- 
erous mineral matter will generally result. Oil in 
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excess of this may cause all the granules to coalesce 
into one soft mass. Usually the amount of oil vary- 
ing from four per cent. to six per cent. of the 
weight of metalliferous mineral matter present in 
the ore yields granules of suitable size, consistency, 
and specific gravity for ready separation from the 
gangue in the up-current or other apparatus used 
for classification. es 

“The ‘oil’ used may be animal, vegetable, or 
mineral oil or mixtures of these or such coal or 
wood tar products or other substances which exer- 
cise, like oils, a preferential physical affinity for me- 
tallic mineral matter as distinguished from gangue. 

%9 

“It has been found that if the water in which the 
operation is conducted contains a percentage of 
acid varying in the case of sulfuric acid of 1.84 
specific gravity from one-half of one per cent. toa 
tenth of one per cent., the operation is greatly fa- 
cilitated.. Indeed, if there is no acid present there 
is a great tendency for the oil to coat the gangue 
Or some portion of the gangue, as well as _ the 
metalliferous particles. It is preferable to ‘use 
water acidulated with about one-fifth of one per 
cent. of this acid, and it is found in practice that 
such a degree of acidulation is sufficient completely 
to prevent the gangue from being oiled, while it is 
not, generally speaking, enough to cause the water 
to act chemically upon the metalliferous matter. . 

“T am aware that the selective action of oils and 
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the like on metallic matter has been made the basis 
of previous processes for separating the metallif- 
erous constituents of ores from gangue. For exam- 
ple, oil has been used to float off metalliferous min- 
eral from ore-pulp, and its use has also been pro- 
posed to form a pasty mass of crushed ore from 
which the gangue could afterward be washed out 
by means of water, and I do not claim the employ- 


als 


ment of oil in any such manner. 


Summarized, this patent disclaims as old, but utilizes 
the selective action of oils for the metalliferous con- 
stituents of ores. It describes, but does not claim as 
new, the use of acid, such as sulfuric acid, to increase 
the selective action of the oil and prevent it from coat- 
ing the gangue. It notes that a small amount of acid, 
for example, a fraction of 1 per cent. on the amount of 
water in the pulp, is sufficient. It directs violent agita- 
tion of the mixture of pulp, oil and acid, and illustrates 
for this purpose a series of connected vessels each con- 
taining a revolving cone, the precise type of agitator 
adopted in the patent in suit. The percentage of oil 
specified is based on the weight of the metalliferous 
minerals that are present in the ore and not on the ore 
itself. Apparatus of the spitzkasten type is used to 
Separate the lighter from the heavier material, aitey 
agitation with oil and acid, and the bulk of the water 
is returned for re-use in the process. 

Adjourned until Friday, May 3, 1912, at lO a. m., 
same place. 


Butte & Superior Adining Conipany. 1487 
Deposition of Eugene A. Byrnes. 


May 3, 1912: 
Met pursuant to adjournment. Present, counsel 
as before. 


Direct examination of Eugene A. Byrnes con- 
tinued. 


Answer to Q. 4 continued. 

No. 776,145, granted November 29, 1904, to Charles 
V. Potter. I quote from this patent as follows: 

“The object of my invention is to separate 
metals from sulfid ores by an expeditious, effective, 
and inexpensive means and method. 

“The crude ore, concentrates, tailings, or slimes 
after being pulverized are placed in a suitable vat 
or vessel and a solution is then added, such solution 
consisting of water with the addition of from one 
Per cent. to ten per cent. of any acid (preferably 
sulfuric acid, for reasons hereinafter stated), the 
acidulated strength of the solution being determined 
by the quality or nature of the sulfid ore to be 
treated. The small quantity of acid added does not 
act as a solvent. 

“Ores containing lead, zinc, copper, iron, gold, 
and silver in combination with sulfur I treat as fol- 
lows: The ore in a state of fine division is placed 
in a vat or such like vessel provided with an inter- 
nal stirrer or stirrers. The acidulated solution is 
then added thereto, such solution containing in the 
first instance, say, one per cent. only of the acid 
when mixing it with the ores, and after heat is ap- 
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plied thereto, as hereinafter directed, gradually in- 
creasing its acidulated strength until the determin- 
ate strength is reached, which in most instances will 
amount to two and a half per cent. of acid, or there- 
about, to be decided on or governed by the apparent 
action of the solution on the material under treat- 
ment. Heat being applied, the effect of the acidu- 
lated solution becomes apparent by the bubbling up 
and gathering on the surface of the fluid of the 
metallic concentrates in the form of a pasty mass. 
Should this pasty substance be scanty, thin, and not 
swell and accumulate rapidly, so as to overflow the 
vat if not skimmed off, more acid must be added 
until the maximum separative activity is reached, 
which very slight experience and observation in ap- 
plying this treatment to sulfid ores will enable the 
operator to determine. 

“The stirrers are then freely used, and heat is 
applied to the vat or vessel directly or by means of 
steam injection therein at or near the floor of the 
vat or vessel. As the temperature of the solution 
and other contents of the vat or vessel rises it causes 
the metals to rise upward from the bottom of the 
vat and float upon the surface, from which it may 
be allowed to flow automatically and continuously 
into a separate receptacle or be skimmed off, as ar- 
ranged, into a separate vessel for further treatment. 
The gangue accumulating in the bottom of the sep- 
arating-vat, containing a small proportion of gold 
and silver, as well as all the rhodonite, garnets, 
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silica, 
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The process of this patent is similar to that of the 
Delprat patent No. 735,071, heretofore referred to by 
me, except that the pasty mass containing the metallic 
concentrates which is removed by overflow or skim- 
ming, is formed by the action of sulfuric acid, stirrers, 
which “are freely used,” and heat, which may be that 
of steam injected into the agitating vessel at or near its 
bottom. The agitating vessel illustrated in the drawing 
and described, consisting of a vertical shaft carrying 
four radial stirrer arms at its lower end and rotated by 
gears at the upper end, is practically identical with that 
used by the defendant in this suit and shown by him in 
his recent U. S. process patent No. 1,022,085, dated 
April 2, 1912. The free use of an agitator of this type 
causes the solution to become thoroughly aerated and 
impregnated with fine air-bubbles which would assist 
the gas chemically generated by Potter in forming a 
pasty floating mass carrying the concentrates. Potter 
indicates that the effect of the applied heat is to increase 
the generation of gas by the action of the acid on the 
ore. 

No. 777,274, granted December 13, 1904, No. 788,- 
247, granted April 25, 1905, to Arthur E. Cattermole, 

| Henry L. Sulman and Hugh F. Kirkpatrick-Picard. 
| The first of these patents is referred to in the patent in 
suit as describing the optional method of liberating the 
oleic acid used for oiling the mineral “i situ in the pulp 
by decomposing a dilute soap solution with mineral 
acid.” The applications for these two patents were filed 
simultaneously, and the description of the method of 
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oiling the mineral by a fatty acid, etc., liberated from a 
soap solution added to the pulp is almost identical in 
both, lines 10 to 56 of page 1 of the first patent being 
nearly the same as lines 9-53 of page 1 of the second. 
The first patent then describes separation of the oiled 
mineral from the gangue by the use of the process 
claimed in the Cattermole patent 777,273, heretofore 
considered by me, that 1s, by causing the coated metal- 
liferous particles to adhere together and form granules 
or small agglomerated masses, which are separated 
from the gangue in an up-current device, the metallifer- 
ous granules settling while the gangue is carried up- 


ward. The claims of this first patent cover the oiling | 


of the mineral by an organic or fatty acid liberated 
from soap, followed by separation of the oiled mineral 
by agglomeration. 

The description of the second of these two patents, 
following line 53 of page 1, is more general as to the 
mode of separating the oiled mineral particles from the 
gangue. I quote therefrom as follows: 


“, . The mineral particles now attached to or 
more or less coated or inclosed by films of fatty or 
resin acids and the like are capable of being sepa- 
rated from the gangue or earthy particles by various 
methods dependent uopn this altered physical con- 
dition. For example, the coated mineral particles 
may be removed by generating gaseous bubbles in 
the mixture which preferentially attach themselves 
to the fatty or similar acid-coated particles and raise 
them to the surface of the pulp, whence they may 
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be removed by skimming or the like. If the ore con- 
tains a carbonate, any small excess of the acid used 
to decompose the soap or similar alkaline compound 
will also liberate bubbles of carbonic acid, which 
will attach themselves to the fatty acid-coated min- 
eral particles and float them to the surface, or a 
suitable carbonate (or other substance capable of 
liberating a gas on the addition of a suitable acid, 
such as an easily decomposable sulfid, &c.) may be 
initially added to the ore mass for such purpose, 
or the mineral particles may be caused to adhere 
to metallic or other suitable surfaces coated with 
similar fatty acids, or, finally, the coated mineral 
particles may be caused to adhere to wood, sawdust, 
or other suitable material lighter than water coated 
with similar fatty acids, &c., which can then be re- 
moved by flotation, in each case leaving the mineral- 


3” 


‘free gangue particles capable of rejection. 


The first two claims of this second patent cover the 
process of oiling the mineral by an organic acid liberat- 
ed from a soap solution, followed by separation of the 
coated material from the non-coated gangue in any 
manner whatever. The remaining claims, 3 and 4, 
cover the same mode of oiling the mineral, followed by 
the separation of the oiled mineral by gas-flotation. The 
language of claim 3 as to this feature is as follows: 


“bringing the liquor into intimate contact with a 
gas which will adhere to the coated particles and 
separating out the coated mineral matter which 
floats.” 
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The flotation of the oiled mineral by “generating gase- 
ous bubbles in the mixture,” that is, by bubbles of car- 
bonic acid liberated from an ore containing a carbonate 
by the action of an acid, was well known prior to the fil- 
ing date of this second patent, having been described in 
British No. 12,778 of June 4, 1902, to Alcide Froment. 
The liberation of a gas by the action of an acid on a 
sulfid in the ore was also well known, being character- 
istic of the prior Potter and Delprat methods, to which 
I have referred. The flotation of mineral particles by 
causing them to adhere to wood, sawdust, etc., had also 
been described in U. S. patent 471,174, granted March 
22, 1892, to Charles 8. Hebron and Carrie |. Eversoim 
Reference was doubtless intended by the matter quoted 
from this second patent 788,247 to these prior methods, 
well known to those skilled in the ‘art. 

No. 793,808, granted July 4, 1905, to Henry L. Sul- 
man and Hugh F. Kirkpatrick-Picard, on an application 
fled October 5, 1903. I quote from this patent as fol- 


lows: 


“The present invention relates to the concentra- 
tion of ores by separation of the metalliferous con- 
stituents and graphite, carbon, sulfur, and the like 
from the gangue by means of oils, grease, tar, or 
any similar substance which has a preferential affin- 
ity for metalliferous matter over gangue. 

“According to this invention we utilize the power 
which is possessed by films or bubbles of air or 
other gas of attaching themselves to solid particles 
moistened by oil or the like. 
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“According to one method of carrying out our 
invention suitably-crushed ore is suspended in water. 
To this suspension a proportion of oil, grease, or tar 
(hereinafter referred to as ‘oil’), is added and duly 
mixed with the mass by any suitable means in quan- 
tity insufficient to raise the oiled mineral by virtue of 
the flotation power of the oil alone. A suitable gas 
is now generated in or introduced into the mixture, 
such as air, carbonic-acid gas, sulfureted hydrogen, 
or the like. For example, bicarbonates or carbon- 
ates, either soluble or insoluble in water (preferably 
the latter) or easily-decomposable sulfids and the 
like may be used with acid solution. In such cases, 
if desired, the addition of acid may be made to the 
mixture after the addition of the gas-producing re- 
agent. In the case of solutions containing free al- 
kali the addition of acid sufficient to neutralize this 
must be made before the gas is produced. If desir- 
able, gaseous bubbles may be produced by electro- 
lytic methods or by means of various other known 
reactions. 

“According to another method of carrying out 
this invention the oil is not added alone but the pulp 
is submitted to the action of a current of air or oth- 
er gas bubbles, the air or other gas being first suit- 
ably charged either with the vapor of a volatile oil, 
such as petroleum of low boiling-point, or with the 
spray of any other suitable volatile or non-volatile 
or fixed oil or the like. The oil may be sprayed or 
reduced to a state of such fine division that minute 
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globules of the same can remain temporarily sus- 
pended in an air or other gas current by the use of 
any suitable spraying or atomizing device and the 
air-current introduced into the ore-pulp, preferably 
at the bottom, by means of a pipe or pipes provided 
with suitable perforations or by other suitable con- 
trivance. The minute oil globules or the condensed 
vapors or volatile oils attach themselves to the 
metalliferous particles in preference to the gangue. 

“The oiled metalliferous particles resulting from 
either of the processes above described have the 
power of attaching: themselves with a greater com- 
parative strength than the gangue particles the films 
or bubbles of gas which exist in the mass and are 
thus raised to the surface of the liquor by gaseous 
flotation. They can then be removed by skimming 
or other suitable means. The gangue particles un- 
wetted by oil or grease are not floated up with the 
oiled mineral particles, and thus in the main remain 
at the bottom of the vessel containing the mixture. 
The oil can then be removed from the oiled mineral 
by any suitable known means. 

“In the case in which oil-spray is used the tem- 
perature of the mass of pulp may be varied to se- 
cure the best results with spray of oils of varying 
viscosity. Instead of suspending the oil-spray in an 
air-supply system suitably-devised atomizing-jets 
operated by air or a jet of steam and air may be 
introduced directly into the pulp. The gas used 
may be other than air, such as carbonic acid, steam, 
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or mixtures of these. We have also found that a 
particle of metalliferous mineral if coated with a 
minute film of oil, grease, or the like then exposed 
to air will not readily sink in water. It is there- 
fore unnecessary in some instances to employ gase- 
ous bubbles to effect flotation. For example, ac- 
cording to an alternative method for effecting the 
separation of metalliferous matter from gangue the 
metalliferous ore-pulp is intimately mixed in any 
suitable matter with a small proportion of oil and 
then sprayed in as finely divided a state as necessary 
through air by means of jets, revolving disks, or 
otherwise, and the sprayed: product is then allowed 
to fall upon the surface of water. The gangue par- 
ticles wetted only with water at once sink, while the 
metalliferous particles coated with a thin film of oil 
and after exposure to air float on the surface of the 
water and may be removed by skimming or other 
suitable means.” 


Three forms of apparatus are illustrated for carrying 
out the process, according to some of the various modi- 
fications thereof which have been described: 

Figure 1 shows an apparatus comprising a long tank 
having an inclined bottom, just above which is support- 
ed a coiled perforated pipe, journaled at its ends in 
bearings in the end-walls of the tank. The ore-pulp is 
fed into the shallow end of the tank, and a mixture of 
air and oil, that is, compressed air carrying a spray or 
vapor of oil, is forced into one end of the coiled pipe 
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and thence through its numerous perforations into the 
pulp in the tank. This apparatus is well adapted to 
preferentially coat the metalliferous constituents of the 
ore with a minute film of oil insufficient to itself raise 


the mineral, and also to attach to the oiled mineral par- 
ticles filmis or bubbles of air to float them as a froth, 
which is then discharged over the top of the end-wall of 
the tank into a launder, the unoiled gangue remaining 
at the bottom of the tank whence it may be withdrawn 
through a tap. The coiled perforated pipe will also act 
as an efficient agitator to entangle and intermingle a 
considerable amount of atmospheric air with the pulp, 
assisting the aeration. The patentees note that differ- 
ent oils may be used of varying viscosity, and provide  ~ 
for varying the temperature of the pulp to secure the 
best results, 1t being obvious that an oil which is thick 


or solid at ordinary temperatures would necessitate 
heating of the mass to render it sufficiently fluid to coat 7 
the mineral particles with a minute film of oil sufficient 
‘ to cause them to adhere to films or bubbles of air or 
gas. | 

Figure 2 of this patent illustrates another apparatus 
in which oil is first mixed with pulp and the aeration “7 
of the oiled mineral particles to form the froth of con- 7 
centrate is effected by passing the mixture of pulp and 
oil through an ejecter supplied with compressed air. 
The oiled and aerated pulp is then delivered onto a 
froth-separator consisting of a series of funnel-shaped 
vessels of progressively increasing size, like those em- 
ployed in the patent in suit, the metalliferous froth 
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floating onward over the upper edges of the vessels into 
a launder, and the gangue, classified in different sizes, 
settling in the several vessels and thence being dis- 
charged through taps at the bottom. 

Figure 3 illustrates an apparatus in which oil is first 
mixed with the pulp, and the aeration to form the 
metalliferous froth is effected by flowing the mixture 
in a thin layer over a revolving disk, the oiled and 
aerated pulp being thence discharged into a concentric 
series of annular V-shaped troughs, the froth flowing 
outward to a discharge launder and the gangue settling 
to the bottom of the troughs and being thence dis- 
charged. 

The patentees refer to the known method of chem- 
ically generating a gas to float the oiled particles, by the 
action of acid on carbonates or sulfids, as practiced ‘by 
Froment, Potter and Delprat:; also to the evolution of 
gaseous bubbles by electrolytic methods, that is, by the 
decomposition of a portion of the liquid into its gaseous 
elements by the passage of an electric current 
through it. 

This patent to Sulman and Kirkpatrick-Picard, two 
of the three alleged joint inventors of the patent in 
suit, as well as number 788,247 heretofore discussed, 
granted jointly to Sulman, Kirkpatrick-Picard and Cat- 
termole, clearly discloses the following facts: 

(1) The preferential affinity of oils, fats and the like 

for mineral particles rather than gangue. 

(2) The preferential affinity of the oiled mineral par- 

ticles for films or bubbles of gas, however sup- 
plied to the pulp. 
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(3) The flotation and removal of the oiled and aerat- 
ed metalliferous particles as a froth. 

(4) The addition of acid to a pulp of ore containing 
carbonates or sulfids capable of reacting with the 
acid. 


No. 793,898 provides for varying the temperature of 
the mixture of the mass of pulp, dependent on the vis- 
cosity of the oil used; it also illustrates in Figure 1 an 
apparatus employing an efficient agitator, and in Fig- 
ure 2 the precise froth-separator of the patent in suit, 
except for the up-currents of water in the spitzkasten, 
commonly used. 

No. 807,501, No. 807,503, granted December 19, 
1905, to Alfred Schwarz. 

I quote from the first of these patents as follows: 


“In the concentration of ores by the employ- 
ment of hydrocarbons as adhesive agents it has 
been observed that sulfids yield better results than 
oxids, carbonates, and chlorids. In fact, so far 
as known to me, a practical application of such 
process before my inventions relating to this art 
has been largely, if not wholly, confined to sul- 
fid ores. — 

“Of hydrocarbons which are solid at normal 
temperatures and required to be melted there may 
be used paraffin or ozocerite, or a resinous hy- 
drocarbon, such as resin, pitch, or asphaltum. Of 
normally liquid hydrocarbons there may be used 
any suitable vegetable, animal, or mineral oil. 
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These hydrocarbons may be used singly or in 
combination of two or more, it being understood 
that the constitution of the adhesive agent will 
depend upon the character of the ore to be treat- 
ed, varying as the ore varies. 

POre cither in a dry or wet condition is mixed 
in any suitable vessel having an agitator with the 
hydrocarbon, sufficient quantity being added to 
effect the desired separation. If the hydrocarbon 
is one which is solid at normal temperatures, it is 
first melted and then stirred in with the ore, the 
mixture being effected by any suitable mechanical 
means and, if desired, air, steam, or gas may be 
injected into the mass either alone or to assist the 
mechanical agitation. The injection of such gas- 
eous agent results in the hydrocarbon taking up 
an appreciable quantity of air or gas, giving a 
certain sponginess which increases its floating 
power. 

“As a specific example of my invention I have 
used as an adhesive agent a mixture of paraffin 
and resin, heat being employed if necessary to 
maintain this compound in a melted condition 
mer it has been mixed with the ore. 

~After an intimate mixture. with all parts of 
the ore has been effected the mass is subjected to 
the action of water heated to any desired tem- 
perature, even as high as the boiling-point, where- 
by the earthy or rocky constituents are liberated 
and washed out and settle in the bottom of the 
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vessel. The metallic constituents of the ore hav- 
ing united with the adhesive agent may be skim- 
med or screened off and run to a centrifugal drier 


for the separation or recovery of the concentrates 


“o 


from the adhesive agent. 


I also quote from the second of these patents as : 
tollows: q 


“Heretofore the separation of the values in ores 
has been effected by mixing the pulverized ore 
with a product resulting from the distillation of 
petroleum, the ore having been previously mixed, 
with sufficient water to form a freely-Aéatme | 
pulp. The oil in such method exercises the prop- 
erty of attaching itself to and buoying up the 
metallic constituents of the ore that are suspend- 
ed in the pulp; but it has little or no effect upon 
the earthy constituents. I have found that the 
efficiency of the selective action of oils generally, | 
either mineral, vegetable, or animal, is increased 
by the addition thereto of a fatty matter which is 
solid at normal temperatures, as paraffin, stearin, 
or palmitin. 

“In carrying out my invention | proceed as fol- 
lows: ‘The ore is first crushed and screened to a 
convenient size for working and is then thorough- 
ly and intimately mixed with the selective ma- 
terial, which in this instance is a compound of 
mineral, vegetable, or animal oil and a fatty mat- 
ter of the character above specified, such mixture 
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being solid at normal temperatures. Such ma- 
terial may be readily prepared by dissolving the 
fatty matter in the oil medium, heat being em- 
ployed to melt the fatty matter, if necessary, and 
to maintain the compound in a liquid condition 
during its incorporation with the pulverized ore. 
As a specific example of a selective material I 
prefer crude petroleum or any of its products, to 
which is added about nine to ten per cent., by 
weight, of paraffin, such proportion having been 
found to give good results with a copper-sulfid 
Ore, ji 
“Any suitable apparatus may be employed to 
effect the mixture of the ore and selective ma- 
terial, all that is essential being a vessel provided 
with agitating-blades. In such vessel the ore is 
mixed with sufficient of the selective material to 
make a thick pasty mass, the agitation being con- 
fnued long enough to bring the selective material 
into intimate contact with all portions of the 
ore. The vessel may be steam-jacketed or other- 
wise suitably heated if found necessary to main- 
tain the selective material in a liquid condition. 
After a complete incorporation of the selective 
material with the ore water, preferably under 
pressure, is injected into the mass by suitably-ar- 
ranged pipes and agitation continued until the 
water is distributed throughout the mass. The 
mass is then allowed to subside, when the selec- 
tive material, with the entrapped metallic con- 
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stituents of the ore, will rise to the top and may 
be removed in any suitable manner, as by floating 
over the top of the vessel. The values may be 
separated from the selective material in any suit- 
able or well-known manner—as, for example, by a 
centrifugal drum or filter-press. The tailings, 
being unaffected by the selective material, will 
remain in the water and settle to the bottom of 
the vessel, from which they may be drawn off 


and, if necessary, subjected to further treatment | 
for the recovery of any values they may contain. 
“In the concentration of ores by the selective 
action of the compound above described the action 
is facilitated and better results secured by the 
injection of a gaseous fluid—such as air, steam, 
or gas as carbon-dioxid gas—into the mass. This 
may be done by suitably-arranged pipes leading 
into the bottom or sides of the vessel, the effect 
of such use of air, steam, or gas being to break up 
and subdivide the mass in a complete and thorough 
manner. Furthermore, it results in the selective 
material taking up an appreciable quantity of air 
or gas, giving a certain amount of sponginess, 
which increases its floating power. é 
“1 designates a bin or hopper from oes the 
pulverized ore is discharged into a vessel 2, which 
is preferably steam-jacketed and provided with 
an agitator 3. In this vessel the ore and selective 
agent are intimately mixed, and from said vessel 
the mass is discharged into a vessel 4, provided 
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with an agitator in which it is treated with water 
slightly acidulated, if desired, to effect the sep- 
aration of the selective agent, with the entrapped 
metallic constituents, from the tailings. If cold 
water 1s employed, the selective agent will be sol- 
idifed and rising to the ‘top is conducted by a 
trough 5 to a remelting and storage vessel 6. If 
heated or boiling water is employed in the vessel 
4, the selective agent will be maintained in its 
liquid condition and as it rises with the entrapped 
metallic constituents is run by the trough 5 into 
ie. storage vessel 6 and from the latter to a 
centrifugal-drum 7 for the separation of the val- 
ues from said agent. The recovered agent 1s 
collected in a storage vessel 8, from which it may 
be raised to the mixing vessel 2 by a pump 9. 
The separating vessel 4 1s provided with suitable 
pipes 10 for the admission of air, steam, or gas 
and with a pipe 11 by which the tailings may be 


a9 


discharged into a vessel 12. 
These patents disclose the following points: 


(1) The selective action of oil generally, mineral, 
vegetable or animal, for the imetalliferous 
constituents of ore, especially sulfid ores. 

(2) The use for oiling the mineral of an oil con- 
taining a fatty matter which is solid at nor- 
mal temperatures, such as stearin; and of a 
Miicire Ot ail oi, which may be animal oil, 
and a fatty matter, which may be stearin, 
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which is solid at normal temperatures. “Red- 
oil,” the commercial form of impure oleic 
acid produced by the candle and soap-maker, 
is a mixture of this character, containing 
stearic and palmitic compounds, and being 
entirely solid at the lower range of atmos- 
pheric temperatures. | 

(3) The use of a sufficient quantity of the oil or | 
oily mixture to effect the desired separation, 
that is, the oiling and floating of the metal- 
liferous constituents. 

(4) The use of slightly acidulated water to pre- 
vent the adhesion of the oil or oily mixture to 
the gangue or tailings, that is, to increase its 
selective action or preferential affinity for the 
mineral. 

(5) The thorough mechanical agitation of the ore 
with the oily material and with the acid- 
ulated water, as by agitating blades, in open 
vessels, which agitation will not only thor- 
oughly distribute the oil throughout the ore 
and cause it to coat the mineral particles, but 
will also entangle the atmospheric air and 
thoroughly aerate the mixture to produce a 
floating froth of concentrates. 

(6) Further aeration of the mixture by the in- 
jection of streams of air, steam or carbon di- 
oxide gas, giving the froth sponginess and 
increased floating power, thus floating some 
of the oiled mineral which might otherwise 
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‘remain in the tailings and necessitate their 
re-aeration in a subsequent operation. 
(7) The heating of the mass, as by steam-jacket- 


1 


ing the agitator vessel, or heated or 
boiling water, to maintain the oiling agent in 
a liquid condition. 

(8) The flotation of the aerated and spongy mass 
of the selective material, or oiling agent, 
with the entrapped metallic constituents of 
the ore, and its delivery to a centrifugal fil- 
ter, the tailings being settled out and with- 
drawn at the bottom. 

(9) The retreatment of the tailings, if necessary, 
for the recovery of any values therein con- 
tained. 


No. 809,959, granted January 16, 1906, 10 Edmund 
B. Kirby, on application fled December 14, 1903. 1 
quote from this patent as follows: 


“The invention relates to the concentration of 
oreS. It may be employed to separate the metal- 
lic minerals from the gangue, or to separate cer- 
tain of the metallic minerals from others or from 
others and the gangue. . 

“The operation of the process is dependent up- 
on the fact that, because of differences in phys- 
ical characteristics of the various constituents of 
mineral material, such contsituents show prefer- 
ences of adhesion between two commingled, but 
immiscible liquids. 
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“The process, as an entirety, in its best form 
for use with Rossland ores for the purpose stated 
consists in the following steps: 

“First, in thoroughly agitating together (a) 
the pulverized ore or mineral material, (b) enough 


water to make with said pulverized ore a flow- 
ing pulp, and (c) a solution of bitumen in a thin 
distillable hydrocarbon liquid as kerosene, these 
materials to be so thoroughly agitated together as 


to finely subdivide said solution into small globules | 
and bring said globules into contact with substan- 
tially all of the pulverized mineral particles which 
will, by preference, adhere to them. . 

“Second, in allowing. the hydrocarbon-coated 
particles to float to the surface of the mass, and 
in rendering this separation substantially com- 
plete by gently agitating the mass, and by inject-— . 
ing gas into the same, and preferably also dis- 
charging into the mass fine streams of the solu- 7 
tion. When the separation is completed, the float- } 
ing hydrocarbon-coated concentrate is removed 
for subsequent treatment. 

“Third, in filtering said concentrate to free it so . 
far as possible from the hydrocarbon liquid. 

“Fourth, in distilling said coated concentrate 
and condensing the hydrocarbon vapor to be used 
again. 

“Tt is thought that the use of a gas to assist im 
the flotation of the coated particles, as set forth 
in the description of the second step of the pro- 
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cess, is radically new in this art, irrespective of its 
association with the other steps described. It is 
that which makes it possible for the first time to 
use thin oils and hydrocarbon. 

“The employment of the gas in the manner 

stated brings in a more powerful floating agency 
than anything before used, which results in the 
recovery of this floured oil together with numer- 
ous coated particles which would not otherwise be 
floated. This step of the process is therefore use- 
ful with any and all liquids lighter than water 
which exhibit preference of adhesion for the met- 
allic mineral particles. Kerosene alone, for ex- 
ample, may be used with most oresto take out the 
sulfids provided the gas is used, as stated, to 
cause the flotation of the kerosene-coated par- 
ticles. 
“Preferably the pulverized ore is mixed with 
three to five tines as much water, by weight, and 
to this is added a sufhcient amount of the kero- 
sene-bitumen solution, excellent results being ob- 
tained by using one-fourth to three-fourths as 
much, by weight, as ore. The preference of the 
solution for some of the mineral particles may be 
regulated by altering or varying the quantity of 
the solute substance and by varying the temper- 
ature at which the solution is used. The pref- 
erence of the water for other mineral particles 
may be regulated by adding some acid or other 
chemical. 
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“The injection of a gas, preferably air, into the 
mass, which is the chief novel characteristic of 
the second step of the process, assists in the flota- 
tion of the hydrocarbon-coated particles. This 
makes it possible to finely subdivide the solution 
by the agitation, and this greatly increases the 
chance that all of the mineral particles which ex- 
hibit preferential adhesion for it shall be brought 
into contact with it. Some of the hydrocarbon- 
coated particles will Hoat to the surface without 
assistance; but a considerable quantity of such 
particles will not be sufficiently buoyant, and 
some of such particles and some globules of the 
mixture would be trapped in the sands. In order 
to recover this less buoyant material together with 
the globules of the mixture, the mass which tends 
to settle is slowly lifted and turned over to liberate 
the coated particles and the globules, and at the 
same time a gas, preferably air, is blown into the 
mass preferably near the bottom thereof. The 
air-bubbles not only tend to attach themselves di- 
rectly to the coated particles, and thus float them 
to the surface, but the air becomes dissolved in the 
water to its maximum capacity. This dissolved 
air tends to again separate itself from the water 
and attach itself in minute globules to the coated |! 
particles. I find that air, carbon dioxid, hydro- ; 
gen, and marsh-gas are satisfactory for this pur- | 
pose, and doubtless many other or all gases will | 
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operate in the same way, but I prefer air. 


’ 


Adjourned until Monday, May 6, 1912, at 10 
A. M., Same place. 


Wasiltncton, D. C., May 6, 1912. 


Met pursuant to adjournment. Present, coun- 
sel as before. 


Direct examination of Eugene A. Byrnes con- 
tinued. 


Answer to Q. + continued. 


Complete apparatus is illustrated for carrying out 
the process, comprising an open vessel A termed a 
“mixing-tank.”” In this tank is centrally journaled a 
vertical shaft a, to the lower end of which are attached 
four radial arms having agitating blades. A reservoir 
M having a valved outlet is provided to hold the oi 
or oily solution and deliver the proper regulated 
amount into the tank. In use, the “shaft a is to be 
rotated rapidly, and the result is a thorough com- 
mingling of the various parts of the charge,” that 1s, 
of the pulp of water and ore, the oil, and the acid 
which may be used to assist the preferential affinity 
of the oil, the temperature being varied to also regulate 
the preference. The thoroughly agitated and com- 
mingled mixture is then delivered from tank A into 
an open vessel B termed a “separating tank.” A ver- 
tical central shaft having four radial arms with stir- 
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ring blades is also journaled in this tank. The arms 
are here provided with small depending pipes for de- 
livering streams of air and oil into the mixture. Upon 
rotation of the shaft and the injection of more oi! 
with streams of air, some of the metalliferous par- 
ticles which had not been sufficiently oiled and aerated 
to float in the first mixing-tank, but which remain 
trapped in the sands or gangue, will be rendered buoy- 
ant and will float. It is noted that not only will the 
streams of injected air form bubbles directly attach- 


ing themselves to the oiled particles, but that some 


air will become dissolved in the water and again sep- 
arate in minute globules attached to the oiled par- 
ticles. Kirby states that the first tank A may be 
omitted, its function being then performed in the 
second tank B. For this purpose, the agitator in tank 
B is rapidly rotated to thoroughly mix the (acidified) 


ore-pulp with the oil, and to oil and aerate the min- ° 


eral. The agitator is then rotated slowly, with injec- 
tion of air, etc., whereupon the oiled and aerated min- 
eral rises to the top and floats as a froth. The slow 
agitation of the mass at this time liberates buoyant 
particles mechanically held therein. The froth of con- 
centrates is now directed by a curved skimming bar 
38 into a settling and washing chamber or box 29 ar- 
ranged near the top and at one side of the tank B. 
This settling device comprises a series of funnel- 
shaped compartments, of progressively increasing 
size, of the spitzkasten type, the last of these com- 
partments having a pipe 35 to deliver an up-current of 
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water therein and a gate 32 to deliver the froth to a 
launder. Tailings are discharged from openings at 
the bottom of the compartments, falling down to the 
bottom of the tank B. The froth or concentrate 1s 
delivered to filtering apparatus, and the filtered con- 
centrates may be heated to distill off and recover the 
oil, the use of a thin distillable oil being one of the 
features described and claimed as novel. 

No. 838,626, granted December 18, 1906, to Ed- 
mund B. Kirby, on application filed December 1/7, 
1903. . I quote from this patent as follows: 


“The object of this invention is to effect with 
substantial completeness the segregation of those 
pulverized mineral particles which have a pref- 
enential adhesion for water from those which 
have a preferential adhesion for a liquid immisci- 
ble in water—for example, oil, or a solution of bi- 
tumen in kerosene. 

“This invention is for the treatment of the 
charge after the pulverized mineral, the oil or so- 
lution, and the water have been thoroughly mixed 
together, whereby nearly all of the mineral par- 
ticles which exhibit adhesive preference for the 
oil or solution have been coated therewith. 

“The invention is most useful when used to 
carry on one step of a process of my own inven- 
tion, wherein the immiscible liquid employed is 
thin and light—as, for example, a solution of 
bitumen in kerosene; but the invention is also use- 
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ful with oil processes for separating mineral par- j 
ticles. . .. ; 

“The tank A is preferably cylindrical. Into it [ 
is to be charged the materials to be separated—to 
wit, pulverized ore, water, and some liquid lighter | 
than water and immiscible therein, ;which will ad- 
here only to the metallic mineral part of the pul- . 
verized ore—said materials having preferably 
been thoroughly mixed in another tank. The im- 
miscible liquid may, as stated, be oil or a light 
hydrocarbon, or a solution of bitumen in a light 
hydrocarbon. The apparatus was especially de- 
signed for use with a charge consisting of ore, 
water, and the solution of bitumen in kerosene, 
and therefore the immiscible liquid will. for con- 
venience of description be referred to herein as 
the ‘solution. The charge should be very fluid 
and should preferably contain three or four times 
as much water as mineral, some of which water 
may be added to the mixture after it has been 
transferred to the tank A. 

“Most of the solution and the solution-coated 
mineral particles rise immediately to the surface, 
from which they may be skimmed; but consid- 
erable quantities of the solution-coated concen- 
trates are enveloped by and entrapped in_ the 
sands which settle to the bottom of the tank. For 
the primary purpose of freeing these particles 
from the sand and permitting them to float on 
the surface the vertical rotating agitator-shaft 


Butte ¢¢ Superior Mining Company. bats 
Deposition of Eugene A. Byrnes. 


B and its adjuncts are provided. Arms D are 
secured to this shaft near the bottom of the tank, 
and as the shaft slowly rotates they gently lift 
the mass of sands from the bottom and overturn 
it and prevent it from packing, and thus permit 
the solution-coated particles to escape and float 
to the surface. 

“It is very desirable that some gas, preferably 
air, shall be blown into the charge near the bottom 
thereof. This gas assists in agitating the charge; 
but its chief value ts in the assistance it renders in 
floating the solution-coated particles to the surface. 
It is clear that some of these particles may be so 
large and heavy that the coating thereon may not 
be able to buoy them up, this being especially true 
in case the liquid used is thin and light, as the 
kerosene-bitumen solution. The gas-bubbles, how- 
ever, not only tend to attach themselves to the so- 
lution-coated particles and to buoy them up after 
the fashion of balloons, but the water is caused to 
dissolve the gas to its maximum capacity. This 
dissolved gas tends to again separate from the 
water and attach itself in minute globules to the 
solution-coated particles, thus buoying them up 
and assisting their flotation. 

“It is thought that any gas which will not chem- 
ically combine with the charge may be employed 
in the manner and for the purpose stated; but it 
is definitely known that air, carbon dioxid, hydro- 
gen, and marsh-gas may be so used, air appearing 
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to be rather the most efficient, as well as the cheap- 
est. This gas may be injected in any way and by 
any means; but very efficient means for this pur- 
pose are shown in the drawings, said means con- 
sisting generally in making the shaft B and arms 
D hollow and providing the latter with discharge- 
openings and blowing the gas down through the 
shaft. 

“The solution is delivered from the pipe K to a 
series of radiating pipes k, which are secured to 
the arms D, and is discharged from branch pipes 
k’. This solution tends to attach itself to those 
particles not already coated, but which it will ad- 
here to, and thus assists their flotation. The in- 
troduction of air and solution renders the separa- 
tion substantially complete—that is to say, it 
causes substantially all of the particles which ex- 
hibit preferential adhesion for the solution to be- 
come coated thereby and floated to the surface. 


3? 


The apparatus illustrated in the drawings of this 
patent is substantially identical with the “separating- 
tank” B of the preceding Kirby patent 809,959, except 
that two skimming-bars P are shown, and two perfor- 
ated pipes T for directing air-jets onto the floating 
concentrates to direct it to and carry it over the settling 
compartment. 
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These two Kirby patents show the following points: 


(1) 


(2) 


(3) 


(4) 
(9) 


(6) 


The selective action or preferential adhesion of 
oils generally, and especially kerosene or a solu- 
tion of bitumen in kerosene, for the metallifer- 
ous constituents of ore, kerosene being specified 
as useful with sulfid ores. 

The use of “a sufficient amount” of the oil or 
oil solution to attain “excellent results” in the 
separation of the mineral by flotation. 

Varying the temperature at which the solution 
is used to regulate the preferential affnity. 
Adding acid to regulate the preferential affinity. 
The thorough mechanical agitation of the ore- 
pulp, acidulated, and the oil, by a rapidly rotating | 
shaft having radial agitating blades, which type 
of agitator, employed by the defendant in this 
suit, is found to be a most efficient one for inter- 
mingling atmospheric air with the mass and 
thoroughly aerating the oiled mineral to pro- 
duce a floating froth of concentrates. 

Further aeration of the mixture by the injection 
of streams of air or gas, such as carbon dioxid, 
hydrogen, or marsh-gas, acting to float the less 
buoyant, larger and heavier mineral particles 
trapped in the tailings, the separation of the 
froth of concentrates from the tailings by float- 
ing the scum over a series of vessels of the 
spitzkasten type, of progressively-increasing 
size with an up-current of water, and the de- 
livery of the concentrates to a filter. 


ventor, have served as the basis of the process 
which forms the subject of this invention. 
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i will next refer to a British patent, No. 12,778, 
granted June 4, 1902, to Alcide Froment, correspond- 
ing to his Italian patent No. 62,723. T quote from — 
this British patent as follows: 
“The following phenomena, studied by the in- 
“1. When the natural sulphides reduced to 
powder are moistened by a fatty substance, they 
have a tendency to unite in spherules and to float 
upon the surface of water. 
“2. This tendency is simply retarded by the 
specific weight, and opposed by the gangue which 
imprisons the moistened sulphides in its pulveru- 
lent mass. 
“3. If a gas of any kind is liberated in this 
mass, the bubbles of the gas become covered with 
an envelope of sulphides and thus rise readily to 
the surface of the liquid where they form a kind 
of metallic magma. | 
“4. The formation of these metallic spherules | 
is singularly active if the gas is in a nascent state. 
“Thus for example, if in a test tube there is | 
placed ten grammes of sulphuretted copper ore 
with its gangue, a gram of limestone, the whole 
reduced to powder, and if there is added thereto 
thirty grammes of water, a few drops of sulphuric } 
acid and a thin layer of ordinary oil, and the mix- 
ture then agitated for a brief space, the whole of 
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the chalcopyrite will instantly rise to the top of the 
liquid. The metallic spherules, pressed one against 
the other, will become grouped in a magma clearly 
separated from the rest of the liquid. If the lime- 
stone is in excess or readily attackable, the rapidi- 
ty of the separation is so great that the chalcopy- 
rite is forcibly projected outside the vessel. There 
is therefore a proportion to be sought for a given 
ore and limestone. 

“The small quantity of gangue mechanically 
conveyed gradually falls and the sulphides remain 
in a state of almost complete purity. Such is the 
principle. 

“Thus, the rapidity of the formation of the 
spherules and their ascension is in direct ratio to 
the quantity of gas produced in a given time. 


EXAMPLE |. 

“A cuprous ore containing 12% of chalcopyrite. 
15% of tron pyrite, 20% of carbonate of iron, 
16% of dolomite and calcite and 37% of various 
gangucs have been submitted to my said process. 
It should be stated that this ore could not be en- 
riched economically by any known means. 

“Only a few seconds were necessary for com- 
pletely separating the sulphide of copper from the 
rest of the gangue in which no single trace of cop- 
per could be discovered by analysis. 


EXAMPLE 2. 
“A calcitous ore having 10% of lead and unmar- 


1518 


Minerals Separation, Limited, et al., vs. 
Deposition of Eugene A. Byrnes. 


ketable with such a proportion, has been treated 
in the same manner and with the same success. 
There are several operations which are distinct 
but which are connected in carrying the process 
into practice; the formation of the spherules and 
their separation from the gangue, then separation 
of the product of the concentration from the oil 
and recovery of this latter for readmission to the 
cycle of operations. The products of the concen- 
tration form cakes.” 


This patent discloses the following points: 


a 


) The preferential affinity of a “fatty substance,” 
such as “ordinary oil,’ for metalliferous par- 
ticles, specifically natural sulfids reduced to pow- 
der. 


(2) The use of a relatively small amount of oil, for 


example, “a thin layer” in the test tube experi- 
ment treating 41 grams of pulp, the purpose be- 
ing merely to “moisten” the sulfids. 


(3) The addition of a small amount of sulfuric acid 


to the pulp. 


(4) The agitation of the entire mixture for a brief 


CD 


space. 

) The liberation of a gas in the mass and the at- 
tachment of bubbles of the gas to the oiled sulfid 
particles. 


(6) The consequent flotation of the sulfid, rising to 


the top of the liquid as a distinct magma or 
froth. 
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(7) The removal of the concentrate froth and the 
separation of the oil therefrom for re-use. 


In the test-tube experiment, limestone, that is, cal- 
cium carbonate, is added to the ore, reacting with the 
sulfuric acid added to the water to produce carbon 
dioxid or carbonic-acid gas, this gas being evolved in 
the nascent state and its bubbles becoming attached to 
the oiled sulfid particles, or each becoming covered 
with an envelope of the fine sulfid particles. The 
patentee notes that the amount and character of the 
limestone should be such that the evolution of gas is 
not too rapid, so as to project the contents of the tube 
out of its top. 

In “Example 1,” the specified ore naturally contains 
carbonates, to-wit, “carbonate of iron,” “dolomite” (a 
double carbonate) and “calcite” (calcium carbonate), 
which are chemically like limestone. These carbonates 
would also react with the acid to evolve gas and float 
the oiled sulfid. The apparatus used for agitating the 
mixture of ore, water, oil and acid, in this “Example” 
or in a practical operation, is not described, evidently 
because Froment considered that suitable agitators were 
well known and would be chosen by those skilled in the 
art. Thorough agitation is obviously necessary to dis- 
tribute the small amount of oil thinly over the innum- 
erable small particles of sulfid to be coated. 

Some simple experiments which I have made in con- 
nection with this Froment patent may be of interest, 
as follows: 
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(1) <A glass test tube holding 100 cubic centimeters 
was half filled with water, corked and well agitated 
for a brief period. The air in the tube above the wa- 
ter was thus shaken into it and intimately distributed 
throughout it in the form of fine bubbles, which, how- 
ever, quickly rose to the surface of the water and es- 
caped as soon as the agitation was discontinued. 

(2) The same experiment was repeated, with the 
difference, that one drop of ‘‘red oil,” the impure oleic 
acid used by defendant in carrying out his process. 
was first added to the water. In this case, the fie 
bubbles of air entangled in the water upon agitation 
did not quickly float, bit remained distributed through- 
out the water for a considerable period, giving it a 
milky appearance. 

(3) Ten grams of the ore which is being treated by 
defendant according to his process involved in this 
suit, finely-powdered, was taken and placed in the 
empty 100 cc. test tube. This ore, from the “Black 
Rock” mine of the Butte & Superior Copper Company. 
assayed about 20 per cent. zinc, equivalent to a con- 
tent of about 30 per cent. of zinc sulfid. It also con- 
tained rhodochrosite, a manganese, carbonate easily de- 
composed by sulfuric acid to give, Cioxid gas. Upon 
adding thirty cubic centimeters of water to the ore in 
the test tube, some of the mineral floated, by reason of 
the air within the mass of ore and the films of air sur- 
rounding some of the small particles. 

(4) <A few drops of sulfuric acid were now added 
to the ore and water in the test tube, and the mixture 
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was gently heated, whereupon gas was chemically lib- 
erated by the action of the acid on the carbonate and 
sulfid of the ore, evolving carbon dioxid and hydro- 
gen sulfid, and considerable mineral rose to the sur- 
face of the liquid, floated by the adherent gas-bubbles, 
as in the well-known Potter and Delprat methods, here- 
tofore referred to by me. This mineral, however, float- 
ed for a brief period only and then again subsided to 
the bottom of the tube. 

(5) One drop of olive oil was now added to the acid- 
ulated water and ore in the test tube, and the tube 
was agitated for a brief space, whereupon a large 
mass of oiled and aerated mineral floated to the top, 
in the form of a magma or froth having the character- 
istics described in the Froment patent. It was found 
that agitation of the mixture for a brief period, such 
as was necessary to distribute the drop of oil over the 


‘innumerable particles of zinc sulfid in the ten grams 


of ore and nioisten their surface with a film of oil, also 
thoroughly acrated the liquid, by the air shaken into it, 
just as in the experiment numbered (2) above. These 
fine bubbles of air throughout the mass, as wel! as the 
mascent gas chemically liberated throughout the mass, 
attached themselves to the oiled particles and assisted 
in floating them to the top as a froth. 

(6) In order to oil the mineral particles without agi- 
tation, two drops of cotton-seed oil were dissolved in 
a few cubic centimeters of ether, and ten grams of the 
hnely-powdered ‘‘Black Rock”’ ore heretofore described 
Was moistened with the solution. The ether was al- 
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lowed to evaporate, leaving the oil adhering to the 
mineral particles as a thin film. The oiled ore was 
then placed in a test tube, thirty grams of water were 
introduced, five drops of sulfuric acid were added, and 
the whole was gently heated to cause the sulfuric acid 
to react on the carbonate in the ore. Vhe nascent gas 
generated by the reaction attached itself to the oiled 
mineral particles and floated them to the top. 

(7) Ten grams of the “Black Rock” ore were mixed, 
in one instance with one gram of limestone, or calcium 
carbonate, as prescribed by Froment, and in another in- 
stance with a half gram of rhodochrosite, the man- 
ganese carbonate occurring in the “Black Rock” ore, 
a thin layer or a few drops of olive oil were added, and 
a few drops of sulfuric acid. On warming to start the 
reaction, and agitating for a brief period, the oiled 
mineral floated as a froth. 


I have heretofore stated that an agitating apparatus — 


consisting of an open vessel in which 1s centrally jour- 
naled a vertical shaft having radial arms at its lower 
end, the shaft being rapidly revolved, such as is shown 
and described in the Schwarz patent 807,503, and the 
Kirby patents 809,959 and 838,626, constitutes an efh- 
cient means for aerating ore-pulp, or entangling atmos- 
pheric air and distributing it throughout the mass in 
innumerable fine bubbles, capable of attaching them- 
selves to oiled mineral particles and floating them as 
froth. I have had considerable experience with appar- 
atus of this type, both with a form of laboratory or 
test apparatus designed in part by the defendant, and 
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called a “slide machine,” and with the apparatus com- 
mercially employed by defendant, as installed by him 
in the mill of the Butte & Superior Copper Company, 
at Basin, Montana. In both the laboratory and com- 
mercial apparatus, the agitator is an open vessel in 
which is journaled a vertical shaft driven by a belt or 
gear at one end and having at its other end four radial 
arms or blades. I have also had built and have tested 
the agitator shown in the patent in suit, consisting of 
an open vessel in which is journaled a shaft carrying a 
hollow cone; and the agitator shown in Figure 1 of the 
Sulman & Kirkpatrick-Picard patent 793,808, consist- 
ing of an open trough near the bottom of which is 
journaled a perforated coiled pipe. Both the cone and 
the coiled pipe stir the water or ore-pulp vigorously 
and produce a froth, but appear not to be as efficient 
as the radial-arm type. 

By using the Hyde slide machine, I have been able 
to carry out a process of separation corresponding to 
that of the Kirby patent 809,959. For this purpose, I 
took 500 grams of the finely-pulverized “Black Rock” 
ore which is treated by the defendant, and mixed it 
mith from “three to five times” its weight of water, 
that is, with sixteen hundred cubic centimeters, acidu- 
lated by the addition of 1 cubic centimeter of sulfuric 
acid, and with an amount of kerosene equal to one- 
fourth that of the ore, that is, 125 grams. The tem- 
perature of the water used was 35° C. On agitating 
this mixture for thirty seconds by rotation of the cen- 
tral shaft having four radial arms, I was able to so 
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thoroughly oil the sulfid and aerate the oiled particles 
by the air entrained by the agitation, without any in- 
jection of streams of air to float the particles entangled 
in the tailings, as to produce a floating froth of con- 
centrates nearly half an inch thick. I also roughly imi- 
tated the operation of blowing in air carried out by 
Kirby, by the use of a single tube pushed downward 
into the tailings at the bottom and moved about there- 
in. By removing this first froth and repeating the 
operation of aerating by agitating, 1 was able to re- 
move so much of the zine sulfid from the ore as to 
leave the tailings comparatively light in color, that is, 
consisting largely of gangue. 


Adjourned until Tuesday, May 7, 1912, at ten 
A. M., same place. 


WasHINGTON, D. C., May 8, 1912. 
Met pursuant to adjournment. Present, counsel 
as before. 


Direct-examination of Eugene A. Byrnes con- 
tinued. (Answer to Q. 4 continued. ) 


By the use of this same Hyde slide machine, I have 
also carried out the process of the Schwarz patents 
807,501 and 807,503, thoroughly mixing the ore with 
the oil before agitating and aerating the mass to pro- 
duce the froth of concentrates. For this purpose I 
took 500 grams of the pulverized “Black Rock” ore, 
assaying 20.3 zinc, added 20 cubic centimeters of cot- 
ton-seed oi] and mixed the whole thoroughly with a 
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blade, giving a homogeneous mass having the consist- 
ency of molding sand. The slide apparatus was then 
filled to the normal level with 1700 cubic centimeters 
of water acidulated with one cubic centimeter of sul- 
furic acid, its temperature being 76° F. The oiled ore 
was added and the mixture was then agitated for thirty 
seconds by driving the vertical shaft with radial agitat- 
ing blades. A heavy froth was produced and re- 
moved. The mass was then reagitated for the same 
period, another froth made and removed, and this 
operation repeated until six froths had been separated. 
These froths, combined, were filtered and dried, and 
their weight was found to be 230 grams. The assayer 
reported their contents of zinc as 41.7 per cent. The 
assayer to whom I refer was W. R. Hocking, manager 
of “The Rombauer Assay Co.,” of Butte, Montana. 
The tailings from these operations were also removed 
and dried, and their weight was found to be 277 grams, 
containing, as reported by the assayer, 0.7 per cent. of 
zinc. These tailings were nearly white and it was evi- 
dent to the eye that the metalliferous constituents 
thereof had been almost entirely removed. In this ex- 
periment, | did not inject a gaseous fluid, such Bey alm 
steam, or carbon dioxid, which Schwarz states may op- 
tionally be used, relying simply on the agitation to ef- 
fect the production of a froth. The specific gravity of 
cotton-seed oil being about 0.9, the 20 cubic centimeters 
which I used in this test was about 18 grams, or 3.6 
per cent. of the ore treated. The zinc being present in 
the ore in the form of its sulfid, a content of 20 per 
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cent. of zinc, as reported, corresponds to a content of 
its sulfid of about 30 per cent. The 500 grams of ore 
therefore contained about 150 grams of the zinc sulfid, 
and the 18 grams of cotton-seed oil were thus 12 per 
cent of this metalliferous constituent of the ore. 

I also carried out the operation of the Everson pat- 
ent 348,157, by using the Hyde slide machine to effect 
the thorough agitation of the oiled ore and removal of 
the sand by means of acidulated water, floating off the 
concentrates. This Everson process is similar to that 
of Schwarz, in that the ore is oiled before it is agi- 
tated with acidulated water. For this purpose, I em- 
ployed the materials and proportions specified in lines 
75-92 of the patent, using as an acid the sulfuric acid 
mentioned in lines 8 and 119. I used eight times the 
amount specified, that is, sixteen ounces of the pulver- 
ized “Black Rock” ore, and 24 fluid drams of petro- 
leum, in this instance having a gravity of 33° Beaume. 
I thoroughly mixed the ore and petroleum, producing a 
homogeneous mass having the consistency of damp 
sand. I then placed in the slide machine 1600 cubic 
centimeters of water, acidulated with three cubic centi- 
meters of sulfuric acid, having a temperature of 27° 
C. The agitator of the machine was then started and 
the oiled ore gradually added. The agitation was con- 
tinued for thirty seconds, producing a good froth, 
which was removed. The mixture was then reagitated 
for thirty seconds, and the second froth removed. In 
order to maintain the acidity of the water, to assist in 
cutting away the sand from the oiled materials, as de- 
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scribed by Everson, one cubic centimeter of sulfuric 
acid was now added. The mixture was then reagitat- 
ed several times and four froths removed. One cubic 
centimeter of sulfuric acid was again added and the 
mixture was successively reagitated three more times 
and three froths removed. The nine froths were mixed 
and filtered. The residual concentrates were then 
washed several times with gasoline to entirely remove 
the oil therein, and were dried and weighed. Their 
weight was 144 grams. The tailings were nearly white 
or quite light-colored, the greater amount of the zinc 
sulid having been removed therefrom, as was appar- 
ent to the eye. 

My tests of the apparatus which I had built in ac- 
cordance with Fig. 1 of the Sulman & Kirkpatrick- 
Picard patent 793,808 show that it 1s capable of pro- 
ducing a very satisfactory froth of concentrates. This 
apparatus, which I had built to scale from the drawing 
of the patent, had an agitator of perforated coiled gas- 
pipe, three-eights of an inch in internal diameter, and 
about four feet long. This coil, when rapidly rotated 
by power produced a very vigorous agitation and stir- 
ring of the liquid in the tank or trough. I tested it 
without supplying compressed air to the end of the 
pipe, and found that while it would stir in some air 
from the surface of the liquid, it was not an efficient 
means for entangling atmospheric air, as is the 
schwarz, Kirby and Hyde agitator with radial arms. 
When the apparatus was run on an ore-pulp consisting 
of warm water and pulverized “Black Rock” ore, and 
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compressed air carrying “‘red oil” was supplied to the 
end of the coiled pipe, the air escaping from the perfo- 
rations of the pipe was thoroughly beaten through the 
pulp, coating the metalliferous particles with a thin 
film of oil and attaching bubbles of air to the oiled 
particles, which were thus raised to the surface by 
gaseous flotation, producing a thick and satisfactory 
froth. J skimmed off many handfuls of this thick 
froth and found it very heavy by reason of its high 
content of zinc sulfid. It was quite clear that several 
repetitions of the agitation and defrothing, or con- 
tinued agitation and removal of the froth, would have 
separated a very considerable amount of the zinc sulfid 
from the ore, quite possibly rendering the apparatus 
-a commercial one. 

l have repeatedly operated the process of the Fro- 
ment British patent 12,778 of 1902, using the Hyde 
slide apparatus to effect the brief agitation and froth- 
ing, and using different kinds of oil and widely-differ- 
ing amounts of oil. The data of some of these Fro- 
ment operations, using the finely-pulverized “Black 
Rock Ore lavine avzime content of 20.3 per cent, aye 
as follows: 

A mixture of 492 grams of ore, 1/00 cubie centi- 
meters or grams of water, at 70° Fahrenheit, 0.3 cubic 
centimeters of cotton-seed oil and one cubic centimeter 
of sulfuric acid was agitated and defrothed five times. 
The fine froths were filtered and dried, giving concen- 
trates having a weight of 170.5 grams, reported by the 
assayer to contain 50.0 per cent. of zinc. The tailings 
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weighed 315.5 grams and had a reported zinc content 
of 4.2. 

The process was repeated under precisely the same 
conditions, except that 20 cubic centimeters of cotton- 
seed oil, or 66 times as much, was used. Six froths 
were made and removed, and the dried concentrates, 
plus some oil therein, weighed 211 grams and had a 
zinc content of 48.3 per cent. The tailings, plus some 
oil therein, weighed 292 grams and contained 1.0 per 
cent. of zinc. 

The process was repeated under precisely the same 
conditions, except that 20 cubic centimeters of Ehr- 
mann’s California olive oil was used. Tive froths were 
made and removed, the concentrates, plus some oil, 
weighing 219 grams and having a zinc content of 44.3 
per cent. The tailings, including some oil, weighed 274 
grams and contained 0.6 per cent. of zinc. 

The process was repeated under the same conditions, 
but using 20 cubic centimeters of “red oil,’ impure 
mere acid, from Charles T. Perry & Co., of Helena, 
Montana. Three froths were made, removed and 
dried. The weight of the concentrates was 65 grams 
and their reported zinc content was 42.2 per cent. The 
tailings were not cleaned, but showed on their surface 
small particles of aggregated mineral, or ‘flocks,’ per- 
haps half a millimeter, or one-fiftieth of an inch, aver- 
age diameter. 

The amount of cotton-seed, olive and “red oil” used 
in the last three operations was more than 3.6 per cent. 
of the weight of the ore, and more than 12 per cent. of 
the weight of the zinc sulfid in the ore. 
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The process was repeated under the same conditions, 
using 500 grams of ore, except that ten cubic centimet- 
ers of “red oil’ was used. Four froths were made, 
removed and dried. The concentrates therein weighed 
202 grams, and had a reported zinc content of 47.5 per 
cent. The tailings were very white, weighed 288 
grams, and contained a reported zinc content of 1.1 per 
cent. It should be noted that the “red oil” used in this 
test was a special or somewhat purer form of oleic 
acid than that used in the preceding run, more of the 
solid fatty acids, stearic and palmitic, having been re- 
moved by the maker, Charles T. Perry & Co., render- 
ing it thinner and less viscous, pasty or solid at ordin- 
ary temperatures. 

I have made some tests of the apparatus shown in 
Figure 1 of the patent in suit, the agitator or mixing 
vessel and the froth-separating apparatus being made 
for me to scale as closely as could be determined, the 
cylindrical vessel containing the agitating cone having 
a height of 12 inches and a width of 6 inches. 

In one run, this vessel was filled with water to the | 
maximum height permissible with rapid rotation of the 
cone without throwing the water out of the vessel, 
which was found to be two-thirds of its height, or 8 
inches. The amount of water then contained was 3200 
cubic centimeters. To this water was added one cubic 
centimeter of sulfuric acid and three-fourths of a cubic 
centimeter of “red oil.” The water was previously 
heated and had a temperature of 35° C. The cone 
mixer was now rapidly rotated and 500 grams of pul- 
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verized “Black Rock” ore was introduced, the agita- 
tion being continued for ten minutes. The stop-cock 
in the pipe leading from the vessel to the froth-separ- 
ator was then opened, and most of the mixture 
siphoned out. The cone being maintained in motion, 
wash-water was added to remove the residue, and the 
vessel was slightly tilted to empty out the portion con- 
tained in the concave bottom. Some froth floated down 
the shallow trough and over the body of the water 
contained in the spitzkasten, passing on into the laun- 
der and being collected and filtered. Considerable 
mineral, in the form of fine individual oil particles, alsa 
floated down on the surface of the water, as a mere 
film supported by surface tension. This was also de- 
livered to the launder and collected with the froth, care 
being taken to recover all of the floating mineral, 
whether froth or film. I was not able to verify the 
statement in line 92 of page | of the patent in suit, 
that the &m or mineral floated derives its power of 
flotation “mainly from the inclusion of air-bubbles in- 
troduced into the mass by the agitation,” by reason of 
the film flotation of so much of the mineral distinct 
from the aerated froth. All of the concentrates float- 
ed and collected were dried and their total weight was 
33 grams. The tailings showed hardly any percep- 
tible change in color from the original ore, as was to 
be expected from the comparatively small amount of 
mineral removed by flotation. 

I then carefully washed out all of the apparatus and 
made another run, with 3200 cubic centimeters of wat- 


1532 Minerals Separation, Linuted, et al., vs. 
Deposition of Eugene A. Byrnes. 


er at 35° C., 1.4 cubie centimeters of “red oil,” 2 cubic 
ceytimeters of sulfuric acid and 500 grams of pulver- 
izfd “Black Rock” ore. The agitation was here con- 
tinued for five minutes, all of the mixture in the ves- 
sel was washed out, with agitation, and all of the min- 
eral floating as froths or films was collected and dried. 
The weight of the concentrates recovered was 49 
grams. ‘The tailings were very little changed in color. 

From my study of the prior art, and from my tests 
of the processes disclosed therein, as well as of the 
process in suit, ] am entirely unable to find any point 
of novelty in the process described and claimed in the 
patent in suit, so far as it is carried out by the use 
of the apparatus shown in Figure 1. I disregard the 
modified apparatus of Figure 2, and the supplemental 
or modified processes involving solution of air in the 
agitated pulp by superatmospheric pressure, or distri- 
bution of the tailings in a thin layer on a shaking- 
table or the like, as described on page 2, line 103, to 
page 3, line 34, and on page 2, lines 25 to 39, these 
modifications constituting the subjects of separate ap- 
plications referred to, which have since mat¢ured into 
patents. 

I find a clear disclosure of the preferential affnity 
of oils and fats for the metalliferous constituents of 
ores, especially sulfids, or for graphite, in the specified 
prior patents to Everson, No. 348,157; Elmore, 676,- 
679 and 689,070; Glogner, 736,381; Good, 745,960; 
Cattermole, 777,273; Cattermole, Sulman & Kirkpat- 
rick-Picard, Nos. 777.274 and 788,247: Sulman & 
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Kirkpatrick-Picard, No. 793,808; Schwarz, 807,501 
and 807,503; Kirby, 809,959 and 838,626; and Fro- 
ment British, 12,778 of 1902. 

I find a clear disclosure of the use of acid, for ex- 
ample, sulfuric acid, including small amounts of acid, 
in processes of oiling the metalliferous constituents of 
ore, with statements that acid increases the preferen- 
tial affinity of oil for the metalliferous constituent, in 
the specified patents to Everson; Elmore, No. 689,070, 
which claims this feature, 7. c., the enhancement of the 
selective action of oil by the use of very small quanti- 
ties of acid, instancing sulfuric and oleic acids, added 
to the ore-pulp or oil, the quantity being varied, how- 
ever, to produce the best results; Cattermole, No. 777,- 
273, acknowledged in the patent in suit, specifying a 
fraction of one per cent. and mentioning sulfuric acid; 
Cattermole, Sulman & Kirkpatrick-Picard, No. 777,- 
274, also acknowledged in the patent in suit, and No. 
788,247, the description of which is identical as to the 
mode of oiling, and which states that any slight excess 
of acid beyond that acting to decompose the soap solu- 
tion used as a source of the oiling agent will react on 
carbonates or easily-decomposible sulfids in the ore to 
generate gas; Sulman & Kirkpatrick-Picard, No. 793,- 
£98; Schwarz, 807,503; Kirby, 809,959, which par- 
ticularly notes that the preferential action may be reg- 
ulated by the addition of acid; and Froment, 12,778 
of 1902. 

The flotation of oiled mineral particles by the at- 
tachment thereto of films or bubbles of air, or gas, or, 
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otherwise stated, by the adhesion of the oiled particles 
to bubbles of air or gas, is clearly disclosed in the Cat- 
termole, Sulman & Kirkpatrick-Picard patent 788,247; 
in Sulman & Kirkpatrick-Picard, 793,808; Schwarz, 
807,501 and 807,503; Kirby, 809,959 and 838,626; and 
Froment, 12,778 of 1902. And the use of agitators 
which, as shown by my tests, will aerate a mixture of 
oil and acidulated ore-pulp by entangling atmospheric 
air and beating it through the mixture in the form of 
fine bubbles, attaching themselves to the oiled mineral 
particles, is described in Everson; Cattermole, 777,273. 
Cattermole, Sulman & Kirkpatrick-Picard, 777,274; 
Schwarz, 807,501 and 807,503, the latter illustrating 
and describing defendant’s agitating device, a vertical 
shaft with agitating blades; and Kirby, 809,959 and 
838,626, also illustrating defendant’s stirrer with 
radial blades. Glogner, 736,381, illustrates an oscillat- 
ing agitating vessel, in which the mixture of ore-pulp 
and water is thrown violently against one end of the 
vessel, the wave falling back through the air, thus imi- 
tating the aeration and frothing produced by an ocean 
wave. Froment, as I have noted, confines his descrip- 
tion to the process and its principles, leaving the type 
of agitator to be determined by the user. In his test- 
tube experiment, agitation sufficient to coat the min- 
eral particles with a thin film of the oiling agent also 
thoroughly aerates the mixture, the fine bubbles of air 
distributed throughout it, and attaching themselves to 
the oiled particles, acting with the chemically-evolved 
gas to float them. The function of the gas-bubbles 
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is identical, whether they be of atmospheric air shaken 
or beaten into the mixture; air or gas injected in 
streams; gas chemically evolved throughout the mix- 
ture; gas electrolytically evolved by decomposition of 
the liquid; gas liberated by first increasing the amount 
in solution in the liquid by the use of pressure and 
then releasing the pressure; all described in the patents 
referred to by me; air or gas normally in solution in 
the liquid and evolved by creating a partial vacuum 
over its surface; or gas produced by boiling the liquid, 
as described in patent No. 835,143 to Henry L. Sul- 
man. Another patent to Sulman, Kirkpatrick-Picard 
m Ballot, No. 835,479, refers to the fact that several 
methods are known for producing the gaseous films 
or bubbles used to float the particles. 

The fact that oils and fatty acids in general have a 
preferential affinity for metalliferous matter and 
graphite is recognized by the patent in suit. The par- 
ticular oiling agent described, oleic acid, and its libera- 
tion 1m situ in the pulp by the decomposition of a soap 
solution, are disclaimed in the patent in suit as de- 
scribed in the Cattermole patent No. 777,274. 

The fact that widely different amounts of the same 
oiling agent, indiscriminately over as well as under one 
per cent. or a fraction of one per cent. of the weight 
of the ore, may be successfully used to oil the mineral 
and float it by attached gas films or bubbles is shown 
by the prior patents referred to by me, and by the 
practical tests which I have made and described. It is 
also to be noted that the limitation of some of the 
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claims of the patent in suit to a proportion of the oil- 
ing agent amounting to a fraction of one per cent. on 


the ore, does not exclude the proportions specified in. 


the Cattermole patent No. 777,273, in which the per- 
centage of oil is based on the weight of the metallifer- 
ous mineral in the ore, and the usual range is stated 
to be from 4 to 6 per cent. of oil by this weight of 
mineral. 

The use of warm water, or a warm mixture, having 
a temperature of say 30 to 40° C., as described in the 
patent in suit, is an obvious and necessary expedient 
when oleic acid is the oiling agent, since this acid is 
solid at all lower atmospheric temperatures, and must 
be heated to a temperature at which it is thinly liquid, 
to enable it to be distributed throughout the ore as a 
minute film covering the metalliferous particles. Oleic 
acid is one of the constituents of and is ordinarily de- 
rived from animal fats, such as tallow. Its behavior 
may be understood by referring to the analogy of but- 
ter. Iced butter is solid, non-plastic and difficult to 
spread. At lower and moderate atmospheric tempera- 
tures, it is plastic and may readily be spread. If we 
wish to distribute butter as a thin film over the surface 
of small grains, for example popcorn, we slightly raise 
its temperature until it is thinly liquid. I have made 
some rough tests of the impure oleic acid used by de- 
fendant in his flotation plant at the Basin, Montana, 
mill of the Butte & Superior Copper Company, and 
which was also used by me in all of my tests, except 
the one in which, with the slide machine. I used ten 
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cubic centimeters of a special thin oleic acid, as stated. 
For this purpose, I unscrewed the plug in the side of 
one of the iron drums in which this oil is received at 
Basin. This drum had been lying in the sun outside 
the mill for some time. I found that the “red oil” in 
the drum was entirely solid, and on pushing a ther- 
mometer down into it 12 inches found that its temper- 
ature at the center of the drum was 7° C. With a 
stick I took out some of the solid oil, about 400 cubic 
centimeters, placed it in a beaker and warmed it on an 
electric hot-plate in the laboratory. When a small por- 
tion of the oil had become liquefied, I removed the 
beaker from the plate and let it stand for a few min- 
utes. The temperature of the liquid portion was then 
18° C. I then returned it to the hot-plate and contin- 
ued the heating until all the grains of solid fat sus- 
pended in the liquid had become melted. The temper- 
ature of complete fluidity, with thorough stirring, 
after removal from the hot-plate, was about 38° C. As 
the temperature of the ore-pulp supplied to the Hyde 
flotation apparatus at the Basin plant was normally 
very low, far below the solidification point of “red 
oil,” it was, of course, necessary to warm the pulp in 
the agitator in order to keep the oil liquid and enable 
it to coat the zinc sulfid particles. The flume supply- 
ing this mill with water, on different days when [I ex- 
amined it, was coated with ice, although the weather 
in April- was bright and sunny. The temperature of 
the water in this flume, as tested by me at different 
times, was only 1 or 2 degrees above freezing. And 
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the temperature of the ore-pulp delivered at the bot- 
tom of the mill to the elevator carrying it to the Hyde 
flotation plant was found by me to be 3° C. I took a 
quart of this pulp in a thin vessel, carried it up to the 
flotation plant and allowed some of the oil feeding to 
the first agitator to drop upon its surface, whereon it 
solidified at once. 

The heating of the oil, or mixture of pulp and oil, or 
its maintenance at a proper temperature to keep the 
oil liquid and effect the oiling of the metalliferous par- 
ticles with a thin film, is described in the specified 
Everson patent; in Sulman & Kirkpatrick-Picard 793,- 
808; in Schwarz 807,501 and 807,503; and in Kirby 
OSS) 

The patent in suit is very vague as to the details of 
the process and as to the proportions of oil and acid to 
be employed, indicating that preliminary tests are nec- 


essary with different ores to determine the proper — 


amount. Although an “example” of the application of 
the process to a particular ore is described, the propor- 
tion of oleic acid to be added to effect the oiling is 
specified as “say from 0.02 per cent. to 0.5 per cent. on 
the weight of the ore,” leaving it to the user to deter- 
mine whether he should use the smaller proportion, the 
larger one, twenty-five times as much, or some inter- 
mediate one. Later, the description states, in the most 
general terms, that the proportion may be “under 0.1 
per cent. of the ore.” So again, the amount of sulfuric 
acid or other acid or salt to be added may be any frac- 
tion of 1 per cent. or up to 1 per cent. The particular 
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“different oily substances” which are suitable “with 
different ores” are not described, nor any characteris- 
tics which enable the user to determine the proper one. 
The agitator or mixing vessel shown is confessedly old 
with Cattermole, and is relatively inefficient. The 
spitzkasten froth-separating apparatus is a very old 
device, and is shown in the prior art cited by me. It 
is therefore my opinion that this patent in suit de- 
scribes and claims no new process, and employs no new 
principles or apparatus, except for the subject-matter 
expressly disclaimed as that of other applications then 
pending hut since patented. 

By Mr. Witttams: Notice is given of a motion 
to strike out as incomeptent all parts of the above 
answer of the witness referring to patents not 
pleaded by the defendant; to strike out as irrele- 
vant all descriptions of tests alleged to be of the 
processes of prior patents not carried out with 
the procedure or in apparatus such as are dis- 
closed in such patents. It is consented, how- 
ever, that the defendant may amend his answer 
to include therein such patents above referred to 
as may not have been pleaded, subject to the 
usual condition that should he prevail upon any 
of these patents he may not recover costs for any 
proceedings prior to the deposition of the present 
witness. 

Adjourned until Thursday, May 9, 1912, at 10 
A. M., same place. 
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Met pursuant to adjournment. Present, counsel 
as before. 


Direct examination of Eugene A. Byrnes con- 
itnued. 


By Mr. Wittiams: It is noted that the experi- 
ments above described by the witness, not having 
been made in the presence of opposing parties, the | 
observations and conclusions of the witness are 
objected to as not the best evidence, unless an op- 
portunity is afforded to complainants to repeat 
these experiments, and the apparatus used in these 
experiments are offered in evidence. 

It is noted that of the patents above referred to 
by the witness, the following patents were issued 
subsequently to the application for the patent in 
suit and are therefore not prior patents, even in 
the present state of the proofs: Sulman & Picard 
793,808, Schwarz 807,501, Schwarz 807,503, Kir- 
by 809,959, Sulman, Picard & Ballot 835,143, Sul- 
man, Picard & Ballot 835,479, Kirby 838,626. 


©.5. Do you know of any instance in the art of 
separating minerals, other than those cases to which 
you have referred, in which a liquid carrying minerals 
is aerated for the purpose of assisting in the separa- 
tion? If so, please describe such matters as you have 
knowledge of. 

A. It is common practice in the art of treating min- 
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erals by the cyanid process to thoroughly aerate the 
ore-pulp, by a variety of methods, for example by in- 
jecting streams of air; by flowing the pulp over an 
aerating surface, in a thin sheet, in contact with at- 
mospheric air, or by beating air into the pulp by an 
agitator. An agitating apparatus for this purpose em- 
ploying an open tank, in which is journaled a vertical 
shaft carrying four radial blades at its lower end is 
shown, for example, in U. S. patent 729,805, granted 
Mune 2, 1903, John and Leo Stoveken, in Figs. 2 and 


T quote from this patent as follows: 

“Q Q, agitation-tanks, of which six are prefer- 
ably employed, said tanks being arranged one be- 
low the other and being provided with discharge- 
conduits R, so as to enable the mixed solution and 
comminuted ore to flow by gravity from the tank 
nearest the pulverizer H to the next lower tank, 
and so on until they reach the last tank—7. e., the 
lowest tank and that farthest from the pulver- 
igen. - 

“In the practical operation of our apparatus it 
will be observed that the solution is in contact 
with the ore incident to the grinding of the ore by 
the rolls E and F and incident to the reduction of 
the ore to a finely divided or comminuted state in 
the pulverizer H. By virtue of this and the subse- 
quent violent agitation of the comminuted ore and 
solution in the tanks © the solution reaches all of 
the values no matter how small the particles of 


” 


ore in which the same are contained, 


1542 Minerals Separation, Limited, et al., vs. 
Deposition of Eugene A. Byrnes. 


“agitating-blades connected together and to the 
head / and curved in the direction of their length 
and inclined in the direction of their width, Figs. 
2 and 3, whereby they are adapted to throw the 
comminuted ore and solution outward after the 
manner of a centrifugal pump and upward like a 
plow; 7 j, stationary wings connected to the side- 
wall of the tank and having for their purpose to 
force the mixture of comminuted ore and solution 
back to the center of the tank when the same is 
thrown outwardly by the blades 7, and k a pipe let 
into the cylinder a below the piston c and de- 
signed, in common with pipes & of the other cylin- 
ders Q, to be connected with a source of fluid- 
pressure supply. When the shaft e is rotated by a 
driving connection intermeshed with the miter- 
gear g, it will be observed that the material in the 
tank will be thrown outwardly and upwardly | 
against the wings j, which will roll it back into 
the center of the tank. This is materially advan- 
tageous, since in addition to being kept in suspen- 
sion the material is worked up and down, and 
consequently the cyanid solution is caused to ab- 
sorb the necessary oxygen and effect a rapid 
and complete dissolution of the gold and silver 


3) 


contained in the ore. 


The stationary wings 7 are an important feature to 
produce thorough aeration by agitation in a cylindrical 
open vessel, since they prevent the rotation of the pulp 
as a mass, substantially at the same speed as the radial 
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arms. The same result is produced in the apparatus 
used by the defendant by the use of a square tank. The 
agitator of the patent in suit is defective as an aerat- 
ing machine, as I noted in operating it, by reason of 
the specified rotation of the entire body of pulp within 
the smooth cylindrical vessel. 


By Mr. WittiaMs: Notice is given of motion 
to strike out the above answer as incompetent, for 
the reason that the patent referred to has not been 
pleaded, subject to the consent stated in the objec- 
tion to Q. 4. 


QO. 6. Will you state how you find that the patentees 
of the patent in suit define the extent of the agitation 
to which they refer in the patent, stating also whether 
you find anything novel in agitation of such a charac- 
ter? 

A. In the specific “example” of the application of 
the process given on page 1, lines 70-101, of the patent 
in suit, the statement as to agitation is as follows: 


ce 
° 


The mixture is warmed, say, to 30° to 40° 
centrigrade and is briskly agitated in a cone mixer 
or the like, as in the processes previously cited, for 
about two and one-half to ten minutes, until the 
oleic acid has been brought into efficient contact 
with all the mineral particles in the pulp. . . .” 


All processes dependent on the oiling of the mineral 
particles in the pulp require that the oil be brought into 
efficient contact with these particles. While this result 


| 
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can be effected without agitation, by dissolving the oil 
in ether and saturating the dry ore with the solution, in 
practice, and in the various oil-gas flotation processes 
set forth in the prior art referred to by me, the oiling 
is effected by mechanical agitation, which would obvi- 
ously be continued until the mineral particles had been 
brought into contact with the oil and coated therewith. 

Q. 7. What significance, if any, do you attach to the 
word “mainly” as used in line 92, page 1, of the patent 
in suit? 

A. The statement that the flotative power of the 
froth or scum is derived “mainly from the inclusion of 
air-bubbles introduced into the mass by the agitation” 
is a recognition of the fact that in the process of this 
patent some of the mineral is floated without included 
air-bubbles, that is, as individual oiled particles, float- 
ing as a film by reason of surface-tension. As stated 
in my answer to O. 5, in my operation of an apparatus 
constructed in accordance with Fig. 1 of the drawing 
of this patent, I found that a considerable portion of 
the mineral was so floated as a film and not as a froth. 

Q. 8. Assuming the practice of a process of the gen- 
eral character set forth in the patent in suit, using an 
amount of acid insufficient to cause chemical action on 
the metalliferous minerals present, do you know of any 
advantage which would result from the use of such an 
amount of acid, other than some slight economy possi- 
bly resulting from the reduction of the quantity of acid 
to the point specified? 

A. Assuming, without intending to admit, that an 


i ln 
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acid capable of reacting on the metalliferous minerals 
would not so react if used in small proportion, I see no 
advantage to be derived from the use of such small 
proportion, except the saving in the cost. Acid capable 
of reacting on constituents of the ore to produce a gas 
has the double function of increasing the preferential 
affinity of the oil for the mineral, which requires an 
amount not definitely specified in the patent in suit, 
and which doubtless varies with different ores; and of 
assisting in the flotation by the production of bubbles 
of gas, evolved in a nascent state, and in minute and 
extended subdivision throughout the body of pulp, 
wherever the acid comes in contact with a gas-gener- 
ating particle of ore. 

Q. 9. In the patent in suit I find frequent use of the 
expression “powdered ore.” \Vill you explain the 
meaning of this expression, both as used in common 
parlance and whether it would have any different 
meaning in connection with a metallurgical operation? 

A. “Powdered ore” is ore which has been converted 
into a powder, as by crushing, grinding or passing be- 
tween rolls. I do not apprehend that the term is used 
with any other or unusual significance in the patent in 
suit. The patentees speak of crushing the ore “to nine- 
ty mesh to the linear inch, (half of which ore will pass 
through one-hundred and fifty mesh sieve,)”; also that 
“Crushed ore is fed from a hopper C into the vessel 
(A) by a band B.” “Crushed ore or similar finely-di- 
vided mineral is fed into the vessel a.” In other words, 
the dry powder of ore, which may be crushed to the 
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can be effected without agitation, by dissolving the oil 
in ether and saturating the dry ore with the solution, in 
practice, and in the various oil-gas flotation processes 
set forth in the prior art referred to by me, the oiling 
is effected by mechanical agitation, which would obvi- 
ously be continued until the mineral particles had been 
brought into contact with the oil and coated therewith. 

Q. 7. What significance, if any, do you attach to the 
word “mainly” as used in line 92, page 1, of the patent 
in suit? 

A. The statement that the flotative power of the 
froth or scum is derived “mainly from the inclusion of 
air-bubbles introduced into the mass by the agitation” 
is a recognition of the fact that in the process, of this 
patent some of the mineral is floated without included 
air-bubbles, that is, as individual oiled particles, float- 
ing as a film by reason of surface-tension. As stated 
in my answer to QO. 5, in my operation of an apparatus 
constructed in accordance with Fig. 1 of the drawing 
of this patent, I found that a considerable portion of 
the mineral was so floated as a film and not as a froth. 

QO. 8. Assuming the practice of a process of the gen- 
eral character set forth in the patent in suit, using an 
amount of acid insufficient to cause chemical action on 
the metalliferous minerals present, do you know of any 
advantage which would result from the use of such an 
amount of acid, other than some slight economy possi- 
bly resulting from the reduction of the quantity of acid 
to the point specified? 

A. Assuming, without intending to admit, that an 
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acid capable of reacting on the metalliferous minerals 
would not so react if used in small proportion, I see no 
advantage to be derived from the use of such small 
proportion, except the saving in the cost. Acid capable 
of reacting on constituents of the ore to produce a gas 
has the double function of increasing the preferential 
affinity of the oil for the mineral, which requires an 
amount not definitely specified in the patent in suit, 
and which doubtless varies with different ores; and of 
assisting in the flotation by the production of bubbles 
of gas, evolved in a nascent state, and in minute and 
extended subdivision throughout the body of pulp, 
wherever the acid comes in contact with a gas-gener- 
ating particle of ore. 

Q. 9. In the patent in suit I find frequent use of the 
expression “powdered ore.’ Will you explain the 
meaning of this expression, both as used in common 
parlance and whether it would have any different 
meaning in connection with a metallurgical operation? 

A. “Powdered ore” is ore which has been converted 
into a powder, as by crushing, grinding or passing be- 
tween rolls. I do not apprehend that the term is used 
with any other or unusual significance in the patent in 
suit. The patentees speak of crushing the ore “‘to nine- 
ty mesh to the linear inch, (half of which ore will pass 
through one-hundred and fifty mesh sieve,)’’; also that 
“Crushed ore is fed from a hopper C into the vessel 
(A) by a band B.” “Crushed ore or similar finely-di- 
vided mineral is fed into the vessel a.’”’ In other words, 
the dry powder of ore, which may be crushed to the 
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size specified, is delivered into the mixing vessel A or 
a. The band “B” shown in Figure 1 is adapted to con- 
vey such dry powdered ore from hopper C into ves- 
Sellers. 

Q. 10. Would the band B to which you have re- 
ferred be adapted, in your opinion, to convey a freely- 
flowing pulp from the hopper C to the vessel A? 

A. No, it would be entirely unsuited for such pur- 
pose, since the pulp would then flow off from the belt 
in all directions, rearwardly and laterally as well as to- 
ward the vessel A. 

Q. 11. Do you find anything in the patent in suit 
that would guide one as to the amount of oil and acid 
to be used further than or more definite than the direc- 
tions set forth in the Froment British patent to which 
yourhave reterred: 

A. I donot. The patent in suit states that a pre- 
liminary test is necessary with any particular ore, to 
determine the oily substance to be used, and in the spe- 
cific “example” simply specifies ‘“‘a very small propor- 
tion of oleic acid (say, from 0.02 per cent. to 0.5 per 
cent. on the weight of ore), a very wide range, with 
no statement or indication as to whether the 0.02 per 
cent. is preferable or the higher limit, twenty-five 
times as much, or what conditions are to determine 
the amount to be used. In the Froment patent 12,788 
of 1902, it is stated that the sulfids reduced to powder 
are to be “moistened” by the fatty substance, indicat- 
ing that a sufficient amount should be used to coat the 
surface of the particles with a film. In the test tube 
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example, for a charge consisting of 41 grams, a “‘thin 
layer” of oil is specified. 

As to the acid, while the patent in suit disclaims any 
intention to have the acid act on the ore and generate 
gas, but signifies that it is used simply to increase the 
preferential affinity of the oil for the mineral, it is stat- 
ed that any indefinite amount up to, e. g., 1 per cent. of 
sulfuric acid by weight of the water may be used. 
Whether 1 per cent. or one-hundredth of 1 per cent. is 
preferable is not stated, nor is any information given 
to enable the user to determine which proportion 
should be adopted, or what conditions control the 
amount. Here, also, as with’ the oil, the amount must 
evidently be determined by experiments or preliminary 
tests with the particular ore to be treated. One per 
cent. of sulfuric acid on the weight of the water which 
{ used in operating the process of this patent in suit, 
being 3200 grams of water, would be 32 grams, for 
500 grams of ore treated, an amount sufficient to de- 
compose over 37.5 grams of rhodochrosite, the man- 
ganese carbonate present in the ore, or about 7.5 per 
cent. of its weight of this mineral, which is entirely 
decomposed by sulfuric acid with the evolution of car- 
bon dioxid. The Froment patent states that for a pulp 
consisting of 10 grams of sulfid gre, one gram of lime- 
stone or calcium carbonate, and grams of water, “a 
few drops of sulfuric acid” are suitable. 

Q. 12. In your opinion, would the apparatus shown 
in Fig. 1 of the drawing of Sulman & Picard patent 
793,808, be operative to accomplish the desired result 
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without vigorous rotation of the finely coiled perforat- 
ed pipe B'? 

A. It would not. I tested the apparatus which I had 
built in accordance with Figure 1 of this patent by 
supplying compressed air to the coiled pipe without ro- 
tating it, and found that the air simply streamed up- 
ward in lines of bubbles from the numerous perfora- 
tions in the pipe, without thoroughly aerating or froth- 
ing the liquid. Upon rotating the coiled pipe, how- 
ever, the vigorous agitation produced by its several 
turns forcibly displacing the liquid caused the issuing 
air to be thoroughly beaten into the pulp, aerating it and 
producing a froth carrying the oiled mineral. 

Q. 13. Would it be possible to efficiently oil the min- 
eral particles by means of said apparatus without vigor- 
ous rotation of the coiled pipe? 

A. It would not, since the oil is introduced by the cur- 
rent of compressed air, being carried thereby as a fine 
spray or vapor. Without rotation of the coil, the oil 
would simply tise to the surface with the air issuing 
from the stationary perforations of the pipe. The same 
rotation and beating action is necessary to bring the 
oil into contact with the mineral particles, as to aerate 
them. 

©. 14. Would there, in your opinion, be any differ- 
ence in the action of carbon dioxid produced by the ac- 
tion of acid upon a carbonate forming part of an ore 
and its action upon some carbonate added to the ore in 
a process of the character described in the patent in 
suit and in the Froment British patent and other pat- 
ents to which you have referred? 
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A. The carbonate would react in the same way, 
and the same amount would evolve the same amount of 
gas, whether it was naturally present in the ore and 
was exposed to the acid by powdering the ore, or was 
added to the ore as a powder. This fact is recognized 
by Sulman & Kirkpatrick-Picard, two of the grantees 
of the patent in suit, in patent 788,247, granted joint- 
ly to them and A. FE. Cattermole, in which they state 
that— 


“Tf the ore contains a carbonate, any small excess 
of the acid used to decompose the soap or similar 
alkaline compound will also liberate bubbles of 
carbonic acid, which will attach themselves to the 
fatty acid-coated mineral particles and float them 
to the surface, or a suitable carbonate (or other 
substance capable of liberating a gas on the addi- 
tion of a suitable acid, such as an easily decom- 
posable sulfid, etc.) may be initially added to the 
ore mass for such purpose.” 


The Froment patent, No. 12,778, of 1902, also gives 
two examples, in one of which a carbonate is added to 
the ore to evolve gas with the sulfuric acid, and in the 
other of which the ore naturally contains carbonates. 
“Limestone,” specified as added to the ore in the first 
example, is “calcite,” specified as present in the ore of 
the second example. 

Q. 15. I hand you a certified copy of the application 
for and proceedings leading to the grant of Cattermole, 
Sulman & Kirkpatrick-Picard patent No. 788,247, and 


1550 Minerals Separation, Limited, et al., vs. 
Deposition of Eugene A. Byrnes. 


ask your opinion as to the relation between the quanti- 
ty of oleic acid which the applicants state they use, as 
indicated in the expression that they “‘only seek to coat 
every particle of metalliferous matter as thinly and 
evenly as possible,” and the quantity of oleic acid speci- 
fied in the patent in suit? The expression above quot- 
ed occurs in an argument filed by the applicants for 
said patent December 31, 1904, the paper in question 
being designated “Paper No. 4.” 


By Mr. Scotr: The papers referred to in the 
preceding question are introduced in evidence and 
marked by the Notary “Defendant’s Exhibit Cer- 
tified Copy of File-Wrapper and Contents of 
Patent 788,247.” 

By Mr. WittitamMs: It is noted that statements 
made in the prosecution of another application for 
its patent than the patent in suit appear to be ir- 
relevant to the issues herein, and the exhibit and 
the question are therefore objected to as irrelevant 
as well as incompetent. 


A. As I noted in my answer to Q. 4, this applica- 
tion Ser. No. 200,649 was filed simultaneously with an- 
other application by the same parties, No. 200,650, 
which latter matured into patent 777,274, acknowl- 
edged in the patent in suit; and the description of the 
method of oiling the mineral by a fatty acid, etc., liber- 
ated from a soap solution added to the pulp is almost 
identical in both, lines 10-56 of page 1 of 777,274 being 
nearly the same as lines 9-53 of page 1 of 788,247. 
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The only differences which I find between the two in 
this respect are the interchange of the serial numbers, 
in the cross-references in each application to the other; 
the use of the word “wetted” in line 47 of 788,247, in- 
stead of “wet” in line 48 of 777,274; and the clause, 
“The mineral particles now attached to or more or less 
coated or inclosed by films of fatty or resin acids,” in 
lines 53-55 of 788,247, instead of “and the mineral 
particles become attached to or more or less coated by 
films of fatty or resin acid,” in lines 54-6 of 777,274. 
The descriptions of both specify the addition to the 
ore-pulp of “a small quantity of soap solution” and a 
“small amount of mineral acid’ to decompose the soap 
and liberate the fatty or resin acid which is the oiling 
agent. The specified purpose in both is that the “min- 
eral particles” shall become “attached to or more or 
less coated (or inclosed) by films of fatty or resin 
acid (acids).” That is, no distinction is made between 
the amount of soap and mineral acid to be used, and 
the amount of fatty or resin acid to be set free there- 
from and used to coat the mineral particles with a film, 
_ whether the coated particles are to be caused to adhere 
and form granules, as in the specific separation method 
of 777,274, or are to be floated by gas bubbles, the spe- 
cific process of 788,247. The statement quoted in the 
question from the file-record of 788,247, that appli- 
cants “only seek to coat every particle of metalliferous 
matter as thinly and evenly as possible” with the oleic 
acid liberated from the soap solution, would therefore 
apparently apply with equal force to the oiling process 
of 777,274. 
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I should say, therefore, that the statement in the pat- 
ent in suit, referring to patent 777,274— 


“We have found that if the proportion of oily 
substance be considerably reduced—say to a frac- 
tion of one per cent. on the ore—granulation 
ceases to take place” 


was based on a misapprehension or error as to the pro- 
portion of oil actually contemplated in patent 777,274, 
or its complement, 788,247. In other words, I should 
say that patents 777,274, 788,247, and the patent in 
suit all describe processes of separation based on the 
initial oiling of the mineral particles with a bare film. 
As I undertsand the process of the patent in suit, it 
also seeks to initially “coat every particle of metallifer- 
ous matter as thinly and evenly as possible” with the 
oiling agent, and the proportion of oily substance must 
be sufficient to do this, being specified in the patent in 
suit as a fraction of one per cent. on the ore.” This is 
an amount which, as I have heretofore stated, over- 
laps or includes the amount of oil specified in the Cat- 
termole patent No. 777,273, to-wit, “four per cent. to 
six per cent. of the weight of metalliferous mineral 
present in the ore.” 

Q. 16. Have you visited the Black Rock Mine of the 
Butte & Superior Copper Company, and the flotation 
plant which operates upon part of the ore from that 
mine; if so, will you kindly describe the ore which oc- 
curs in that mine, the operation of the flotation plant 
as you observed it, and any experiments which you 
performed in connection therewith? 
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By Mr. Witriams: Objection is made to any 
description of the operation of any flotation plant 
as called for by the question as secondary and in- 
competent, this objection being based upon the as- 
sumption that the plant referred to is not the ex- 
perimental plant which is said to have been de- 
stroyed. 

By Mr. Scott: All of the question after the 
first sentence is withdrawn. 


Zee VS. 

Q. 17. Did you observe whether any carbonates are 
present in that ore and the extent of their distribution 
in the ore; if so, please state what carbonates and to 
what extent they are distributed through the ore? 

A. I thoroughly examined different portions of this 
Black Rock Mine ore, walking many hundreds of feet 
through the different levels. I noted that the ore is 
quite variable in different sections, both as to its con- 
tent of blende and the character of the gangue rock. I 
found throughout the mine, in the various portions 
which I visited, that the manganese carbonate, rhodo- 
chrosite, is prevalent. This carbonate, which is readily 
recognizable, having a pinkish color, occurs in many 
places in large veins and masses, sometimes several 
feet in width. In many instances, a mass of well 
crystallized bright pink rhodochrosite occurs in a body 
of the richest blende ore. I took a great many speci- 
mens of the ore from different parts of the mine, tn- 
cluding pieces rich in blende and rhodochrosite, and 
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large blocks of the latter alone. One day while at the 
mill at Basin, I walked over and carefully examined 
the ore in all of the steel railway cars on the siding 
whence it is elevated to the mill, and I found the 
rhodochrosite distributed throughout all of it, as I 
should have anticipated from my examination of the 
mine. I also took many samples of the ore carrying 
blende and rhodochrosite from these various cars. I 
had all of the samples taken by me, both from the mine 
and from these cars, shipped to my laboratory in this 
city, where I have since examined them. I talked with 
the assayer, Mr. W. R. Hocking, of Butte, Montana, 
who continually tests all of the Black Rock ore milled 
by the Butte & Superior Copper Company at Basin, as 
to the prevalence of rhodochrosite in the ore, and he 
stated that it occurred in every sample. I also talked 
with the assayer at the mill at Basin, and he stated 
that he sometimes made as many as sixty or seventy 
analyses of the Black Rock ore per day and invariably 
found the samples to contain the rhodochrosite. 


By Mr. WituiaMs: Notice is given of motion 
to strike out all parts of the above answer, repeat- 
ing statements made by assayers, as hearsay and 
incompetent. | 


QO. 18. Have you ever performed any experiments 
with a full-sized flotation plant for separating minerals 
with a view to determining the conditions as to the 
quantity of oily matter, quantity of acid, and other 
conditions necessary to the successful operation of a 
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flotation process of the character conducted in the ex- 
perimental machine at Basin, Montana, described by 
Mr. James M. Hyde and Mr. Jesse C. Gibson, in their 
testimony given in this suit, with which testimony, I 
understand, you are familiar? 

ae YES. 

Q. 19. Please describe the experiments and observa- 
tions which you have made. 


By Mr. WitiiaMs: The objections which were 
noted to the testimony of Jesse C. Gibson, taken at 
Butte, Montana, and first generally stated after 
tie answer to © 15, and then repeated aiters 
19, are here repeated. It is submitted that a de- 
fendant may not retain a machine in secrecy, and 
refuse the reasonable demands for inspection 
thereof by opposing counsel, and nevertheless ask 
the court to pass upon questions involving the 
processes carried on in such machine, for the pur- 
pose of relieving the defendant from a charge of 
infringeemnt. 


A. I spent a number of days at the Basin, Montana, 
mill of the Butte & Superior Copper Company, the first 
day being Monday, April 8, 1912, and the last one Sun- 
day, April 14, 1912. During this period I thoroughly 
examined the entire mill, from the bins where the ore 
is delivered to the crusher to the final Callow cones, 
which produce the thickened ore-pulp delivered to the 
Hyde flotation plant. This flotation apparatus itself, 
which is a distinct department of the mill, T saw oper- 
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ated, and myself operated, under different conditions, 
on different days. 

The Hyde apparatus consists of two duplicate or 
identical portions, arranged along opposite sides of an 
intermediate platform or alley. One of these portions 
is used to produce a diluted froth containing as much 
of the zinc sulfid as can be floated, which as I recall 
may be upwards of 90 per cent. of the ore-content, and 
is colloquially termed the “rougher.” The other dup- 
licate portion is used to thicken the concentrate froths 
delivered by the rougher, and is termed the “cleaner.” 
By reason of the identity of these two portions or sec- 
tions of the plant, their functions may be interchanged, 
1. €., either side maybe used as the “rougher” and the 
other as the “cleaner.” Each duplicate section of the 
apparatus, extending as stated along one side of the 
intermediate alley, consists of three units, which are 


of 


termed “cells,” comprising one or more agitator ves- 
sels and a flotation box. The first “cell” has three agi- 
tator vessels, arranged side by side, and communicat- 
ing at their lower ends, the first receiving the thick- 
ened ore-pulp elevated from the Callow cones, and the 
last delivering the oiled and aerated pulp to a flotation 
box. Each agitator vessel is a square wooden box, 
within which depends a centrally revoluble shaft carry- 
ing at its lower end four radial stirring-arms. The 
ore-pulp fed into the first agitator vessel, initially hav- 
ing a temperature of about 3 degrees above the freez- 
ing point of water, during the time I was at the plant, 
is warmed to a temperature sufficient to keep the oiling 
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agent fluid and thin, by the injection of steam. The 
oiling agent, being the “red oil,” or impure oleic acid, 
received in iron drums from Charles T. Perry & Co. 
of Helena, Montana, is melted out of the drums by 
rolling them onto a set of steam-coils and by injecting 
live steam into the drums. The liquid oil is then 
poured into an iron tank, itself steam-heated, located 
at the side of but on a higher level than the first agi- 
tator vessel. This tank has an outlet leading from its 
bottom and delivering into the vessel the rate of feed 
being regulated by a stop-cock in the outlet pipe. The 
pulp is warmed, oiled and agitated in the first vessel, 
thence delivered into the second vessel and further agi- 
tated, thence into the third vessel and agitated, and is 
thence delivered through an iron pipe into the side of 
the flotation-box, which in use is filled with water. The 
level of the water in this box can be regulated by a 
valve and is kept at such height that a thin layer of 
water at the top, together with the froth of concen- 
trates floating thereon, is contiuously delivered over 
the transverse skimming lip extending across the front 
end of the box, whence the water and froth fall into 
a launder. 


Adjourned until Friday, May 10, 1912, at 10 
A. M., same place. 
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WasuHinctTon, D. C., May 10, 1912. 
Met pursuant to adjournment. Present, counsel 
as before. 


Direct examination of Eugene A. Byrnes con- 
tinued. 


The pulp minus the first froth is continuously with- 
drawn from the lower end of the flotation-box to the 
second “‘cell’”’ of the “rougher,” which is identical with 
the first cell, except that it employs but two agitator 
vessels, delivering to a second flotation-box. A second 
froth is taken off from the second box and delivered to 
the same launder as the first froth, and the subsiding 
pulp minus the two froths is lifted and delivered into 
the single agitator vessel of the third “cell.” A final 
froth is then removed from the (third) flotation-box 
of this cell, and is delivered into the same launder. 
The three froths are delivered by the launder to the 
“cleaner” portion of the plant, which, as stated, is a 
duplicate of the “rougher.” And the water and tail- 
ings from the third flotation-box of the “rougher” are 
discharged as waste. The color of the tailings in this 
waste gives a very accurate idea of the amount of the 
metalliferous constituent, blende, which has been re- 
moved from the ore. If the “rougher” is operating 
properly, and the proper amounts of oil and acid are 
being supplied to the pulp, these tailings are almost 
white, whereas the oriignal pulp is quite gray, by 
reason of the blende content. If the oil is fed in ex- 
cess, it appears in the tailings, associated with par- 
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ticles of blende, which I should hardly call “granules” 
on account of their small size, although doubtless sev- 
eral oiled particles adhere together to form the small 
specks or flocks which I observed when the pulp was 
overoiled. Excess feed of oil is also at once shown 
by the character of the froths rising on the flotation- 
boxes, which then become thinner, less heavy and vis- 
cous, and present a shiny, oily appearance, with fewer 
and larger entangled air-bubbles, instead of innumer- 
able fine bubbles. In the regular operation of the 
plant, there is no measurement, nor is there any means 
for measurement, of the amount of oil and acid sup- 
plied to the pulp, the feed of both being regulated 
from time to time to give the best results in the pro- 
duction of heavy froths and clean tailings. The acid, 
ae25 per cent. solution of sulfuric acid, is fed into the 
ore-pulp before it is delivered to the “rougher.” 

The “cleaner” receives the three froths from the 
“rougher,” fed into the first of the three agitator ves- 
sels of its first “cell.”’ After successive agitation in 
these three vessels, the froths, including the water 
which was discharged with each of them from the 
rougher cells, is delivered into the corresponding flo- 
tation-box, where a very heavy froth, several inches in 
thickness rises, and is discharged over the skimming- 
lip, without any accompanying layer of water. The 
subsiding liquid is delivered from the bottom of the 
flotation-box to the first of the two agitators of the 
second cell, a second froth is taken off in its flotation- 
box, and the tailings are finally re-agitated and de- 
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frothed in the third cell, the tailings from the third 
flotation-box of the “cleaner” being then elevated and 
returned to the first agitator of the second cell of the 
“rougher.” 

On my first visit to the plant, I observed the tem- 
peratures of the pulp in the three flotation-boxes of 
the “rougher,” inserting a chemical thermometer 
through the froth in each and downward about one 
foot into the liquid. The temperature in the first box 
was 25° C., and in the Second and third 27° C. each 
I also took the temperatures in the three flotation- 
boxes of the “cleaner” and found them to be, respect- 
ively, 2/.5 , 28° and 29°>@aecater, at my request, tie 
supply of steam to heat the entering ore-pulp was de- 
creased, so that for a period of about half an hour the 
temperature in the three “rougher” boxes was 22° C., 
within a fraction of a degree in each. The froths still 
remained fairly heavy, and the tailings from the third 
box light-colored, but containing considerable mineral. 

I then had the temperature raised by a supply of 
more steam, so that the temperature in each box was 
24-5 iiain a tractionee Iie froths were then quite 
or fairly heavy, and the tailings quite or fairly clean, 
though not as good as when the temperature was 27 or 
28°. These results were to be expected on account of 
the fact that the “red oil’ used becomes thick and vis- 
cous at lower temperatures. 

On another day, the “rougher’’ was entirely emptied, 
both agitators and flotation-boxes. Operations were 
then resumed, the pulp entering the first agitator at a 
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temperature of but 3° above freezing, before the steam 
was admitted. The pulp was then heated until its 
temperature in the first flotation-box was 30° C., and 
about the same in the other two. For the purpose of 
experiment, I had the iron vessel supplying ‘red oil” 
to the first agitator emptied, before beginning this run, 
and supplied it with cotton-seed oil, not heated. I then 
ran this oil into the agitator at about three times the 
rate of feed which was customary with the “red oil,” 
obtaining good froths. The tailings were also quite 
good, though containing some mineral. I then opened 
the valve in the oil-discharge pipe to its full capacity, 
allowing about seven times the normal feed of oil to 
flow, also separately adding to the agitator a few per 
cent. proportionate to the cotton-seed oil, of the 


&é 


red 
oil,” warmed to make it liquid. I then obtained very 
good heavy froths and very clean tailings, as good, I 
think, as [ saw produced at any time when I was at 
the mill. It is thus apparent that different oils can be 
used, in widely different proportions, as I also found in 
my tests with the Hyde slide apparatus. 

Q. 20. Have you any means of stating how long the 
pulp was agitated in the operations which you conduct- 
ed and saw conducted at the plant at Basin with the 
full-sized plant with which you experimented? 


By Mr. WitiiaMs: Same objection. 


A. No, there was no way of determining this. The 
whole operation is conducted entirely by judgment, 
that is, by observation of the results obtained, it being 
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necessary to constantly vary conditions to suit the 
varying amount and character of the ore-pulp re- 
ceived. The operation is continuous, pulp being ele- 
vated from the Callow cones, in which the slime-water 
from the mill proper is thickened, and the froths and 
tailings being continuously discharged. The levels in 
the various flotation-boxes require constant adjustment 
to suit the varying feed, one or two operators being 
constantly employed for this purpose. The agitation 
was simply continued until the production of froths 
was Satisfactory. 

Q. 21. In the spitzkasten with which you experi- 
mented in the full-size plant, did you utilize any upcast 
or upcurrent of water? 


By Mr. WiLtraMs: Same objection, and it is 
stipulated that this objection will be continued, 
without repetition, to all further questions along 


this line. 


A. No. No up-current or other water is supplied 
to the flotation-boxes, except that contained in the 
pulp fed into them. 

Q. 22. How do carbonates compare with other min- 
eral compounds in stability under the action of acids? 

A. Mineral carbonates, for example limestone and 
rhodochrosite, decompose with extreme facility when 
reacted upon by mineral acids, such as sulfuric, car- 
bonic acid being a very weak acid. 

Q. 23. Do you know of any oil-gas flotation process 
for the separation of minerals ever having been com- 
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mercially operated in this country, other than the oper- 
ations of Mr. Hyde? 
A. I do not. 


Q. 24. I ask your attention to the testimony given 


| in this suit by Edward H. Nutter, James M. Hyde, 


Jesse C. Gibson, and Dr. Charles F. Chandler. Do 
you find in the testimony of Mr. Nutter and Dr. 
Chandler, taken in connection with the description of 
the process practiced in the experimental machine at 
Basin as given by Mr. Hyde and Mr. Gibson, sufficient 
facts for making a determination of the amount of 
oleic acid in relation to ore used in the operation of 
said experimental machine at the time of Mr. Nutter’s 
visit and removal of a sample? 

me Nir. Nutter, in his answer to ©. 15, States tan 
he took a handful of froth concentrates out of “one of 
the froth-separating boxes from which a concentrate 
froth was flowing into a launder.” It appears from 
the testimony of Gibson, answer to Q. 20, that there 
Pere five Of these boxes, or spitzkasten, three im the 
“cleaner.” Nutter testified 
that he was uncertain as to their number, but on his 


“rougher” and two in the 


sketch has shown seven, lettered a to g. He says that 
he took the handful of froth from “box f,” or the 
sixth one in order. This is evidently a mistake, as wit- 
ness Hyde also testifies that there were but five of 
these frothing boxes or spitzkasten, and so indicates 
on his “Sketch of Experimental Machine” in evidence. 
Nutter further testifies that the pulp under treatment 
“was being brought into the plant by workmen in 
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buckets and wheel-barrows and fed into, I think, mixer 
No. 1.” On his drawing, he shows ten mixers, the 
ninth of which delivers to frothing box f. As mixer 1 
was, according to his sketch, at the other end of the 
plant from mixer 9, and as they were in two different 
units, his testimony shows nothing as to the kind or 
amount of the pulp, ore, oil, acid, or any other mate- 
rial in mixer 9. Nutter further testifies that, “As I 
recollect it, the ore was supplied to the flotation plant 
as a wet ore pulp or mud,” evidently referring to the 
material brought in wheel-barrows and possibly fed 
into mixer 1. He states that he did not see oil being 
supplied to the material treated. From this random 
handful of concentrates from an alleged sixth frothing 
box, which did not exist, Professor Chandler draws 
certain conclusions as to the percentage of oil which 
was employed by the defendant, figuring it as “0.16 
per cent. of oleic acid on the ore.’’ This conclusion, 
however, is based on pure speculation, and is a guess. 
In making his calculations, he “assumed that that con- 
centrate represented one-third of the original ore”; 
and he also assumed “one-third as much more for 
loss on the tailings,’ here referring to oil carried 
into the tailings. There is no warrant whatever for 
these assumptions, so far as I can determine from the 
testimony of any witness. Gibson testifies that at the 
time Mr. Nutter entered the plant “The mill was down 
and we were treating the concentrates made on 
the vanners, feeding it into the flotation machine by 
buckets”; that these materials were not an average 
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grade of concentrates, whether higher or lower than 
the regular ore pulp, he could not say; and that the 
sample procured by Mr. Nutter was not a representa- 
tive one of the product of the machine. The defend- 
ant, Mr. Hyde, also testifies, in R-D. Q. 135, as to the 
material being treated at the time Mr. Nutter entered 
the plant, that— 


“At that time, the machine was running upon the 
accumulated low-grade concentrates which had 
been produced upon the vanners. This was one 
of those numerous occasions which have previous- 
ly been referred to upon which the main body of 
the mill was shut down, and the ordinary feed 
was not available for the experimental machine.” 


As Mr. Nutter made no observations whatever at the 
time of his visit as to the oil supplied to the material 
being treated; as the amount of oi] added was never 
weighed or measured, and was variable according to 
conditions and the judgment of the operator (Gibson, 
Q. 13-Q. 15); as the material being treated at the time 
of Mr. Nutter’s visit was vanner concentrates of un- 
known composition and grade, unknown ratio to the 
ore or ore-pulp ordinarily treated, and not representa- 
tive of the ordinary pulp-feed; as these concentrates 
were simply dumped into mixer 1 by buckets, in an ir- 
regular and haphazard manner; and as the amount 
of mineral and oil which went into the tailings was 
unknown, I am clearly of the opinion that no legiti- 
mate conclusion whatever can be drawn from the 
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percentage of oleic acid in the handful of froth taken 
away by Mr. Nutter, as to the raiflo or percentage of 
oil relative to ore employed by the defendant, or as 
to whether or not it is within the limits specified in 
the patent in suit. 

Q. 25. Will you state any instances with which you 
are familiar, whether in the metallurgical art or else- 
where, in which agitation of a substance is utilized 
as a means of aeration or as a means of introducing 
some other gas into such substance? 

A. Aeration of a liquid by agitating it in the pres- 
ence of atmospheric air and beating the air into and 
through it in the form of fine bubbles, to produce a 
froth, is an everyday operation with which we are all 
famaliar. I need only instance such domestic opera- 
tions as the beating of eggs and the whipping of cream, 
or the soda-fountain operation of producing “milk- 
shake.” It is customary in various arts to thus aerate 
liquid. For example, it 1s common to aerate soap while 
in the molten or liquid condition, to produce a material 
which will be light and float when solid. An agitator 
for this purpose, of the general type employed by de- 
fendant, is shown in an old book on the manufacture 
of soaps which I happen to have at hand. I refer to 
“A Treatise on Chemistry Applied to the Manufacture 
of Soap and Candles,” by Campbell Morfit, copy- 
righted in the year 1856 and published in Philadelphia 
in 1860, by Henry Carey Baird. See the article on 
pages 271-272, “Flotant Soaps,” and the accompany- 
ing figures 54 and 55. It is common in the production 
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of butter to churn and beat air into the milk, the air 
diffused throughout it acting to throw down the curd 
and separate it from the butter. I refer, for example, 
fom Ss. patent No, 373,113, sranted@ovember 15, 
1887, to H. J. Wagner, page 2, lines 6-30. Instances 
of these methods might be indefinitely multiplied. 


It is stipulated that the book by Campbell Mor- 
fit referred to by the witness was published and 
circulated during the year 1860. 


Pages 2/1 and 272 of the book referred to bythe 
witness are introduced in evidence, and marked by 
the Examiner ‘‘Defendant’s Exhibit Extract from 
‘Treatise on Chemistry Applied to the Manufacture 
of Soap and Candles’.’’ 

The patent referred to by the witness in the fore- 
going answer is introduced in evidence, and marked 
by the Examiner “Defendant’s Exhibit Wagner Pat- 
eile 373,113." 


Adjourned until Monday, May 13, 1912, at 10 
A. M., same place. 
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Met pursuant to adjournment. Present, coun- 
sel as before. 


Direct examination of Eugene A. Byrnes con- 
tinued. 


Printed Patent Office copies of the patents re- 
ferred to by the witness are introduced in evi- 
dence, and respectively designated by the Ex- 
aminer with the words “Defendant’s Exhibit,” 
and the the title of the patent, as follows: 


Bradford Patent No. 345,951, 

Everson Patent No. 348,157, 

Hockley Patent No. 466,753, 

Rouse Patent No. 469,599, 

Hebron & Everson Patent No. 471,174, 

F,. E. Elmore Patent No. 653,340, 

F, E. Elmore Patent No. 676,679, 

A. S. Elmore Patent No. 689,070, 

A. S. Elmore Patent No. 692,643, 

Stoveken Patent No. 729,805, 

Delprat Patent No. 235,881, 73 5. 1 

Glogner Patent No. 736,381, 

Good Patent No. 745,960, 

Welprat Patent wow 705.055, 

Kendall Patent No. 771,075, 

Potter Patent No. 776,145, 

Cattermole Patent No. 777,273. 

Cattermole, Sulman & Picard Patent No. 
- 777,274, 
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Cattermole, Sulman & Picard Patent No. 
788,247, 

Sulman and Picard Patent No. 793,808, 

Schwarz Patent No. 807,501, 

Schwarz Patent No. 807,503, 

Kirby Patent No. 809,959, 

Sulman Patent No. 835,143, 

Sulman, Picard and Ballot Patent No. 835,479, 

Kirby Patent No. 838,626, 

Sulman, Picard and Ballot Patent No. 879,985, 

Hyde Patent No. 1,022,085. 

British Patent to Lake (Froment) No. 12,778, 
Gist 202, 

It is stipulated that this Lake (Froment) Brit- 
ish patent was sealed on August 18, 1903. 

By Mr. Wiritams: Counsel for defendant 
having agreed to file an amendment to the answer 
of defendant, including the prior patent above 
offered in evidence, patents Nos. 793,808 and 
809,959, and the applications for patents not is- 
sued before the application for the patent in suit, 
subject to the condition heretofore stated, the ob- 
jection of incompetency is now made, but will be 
withdrawn upon the filing of such amendment. 

Certified copies of the applications for and 
proceedings in the United States Patent Office 
relating to United States patents Nos. 788,247, 
793,808, 807,501, 807,503, 809,959, 838,626 and 
835,120 are introduced in evidence, and marked 
by the Examiner as follows: 
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“Certified Copy of File-Wrapper and Contents 
of Cattermole, Sulman & Kirkpatrick-Picard Pat- 
ent No. 788,247.” 

“Certified Copy of File-Wrapper and Contents 
of Sulman & Kirkpatrick-Picard Patent No.’ 
793,808.” 

“Certified Copy of File-Wrapper and Contents 
of Schwarz Patent No. 807,501.” 

“Certified Copy of File-Wrapper and Contents 
of Schwarz Patent No. 807,503.” 

“Certified Copy of File-Wrapper and Contents 
of Kirby Patent No. 809,959.” 

“Certified Copy of File-Wrapper and Contents 
of Kirby Patent No. 838,626.” 

“Certified Copy of File-Wrapper and Contents 
of Patent in Suit, No. 835,120.” 

By Mr. Witutams: The objection of incompe- 
tency is now made as to the file-records of pat- 
ents Nos. 788,247, 793,808, 807,501, 897,503, but 
will be withdrawn upon the filing of an amend- 
ment to the answer of the defendant, as above . 
stated. It is to be noted, however, that state- 
ments made during the prosecution of other ap- 
plications for patents than for the patent in suit 
and appearing in the above exhibits, are objected 
to as irrelevant and immaterial to the issues here- 
in, and incompetent to prove any statements that 
may be made in such correspondence. 

One of the two duplicate slide machines referred 
to and used by the witness J. M. Hyde and E. A. 
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Byrnes is introduced in evidence, and marked by 
the! Examiner: 

“Defendant’s Exhibit Slide Machine.” 

The apparatus referred to by the witness E. A. 
Byrnes as having been made in accordance with 
Figure 1 of the drawing of the patent in suit is 
introduced in evidence, and marked by the Ex- 
aminer: 

“Defendant’s Exhibit Apparatus of Patent in 
Suit. 

The apparatus referred to by the witness E. A. 
Byrnes as having been made in accordance with 
Figure 1 of the drawing of Sulman and Kirk- 
patrick-Picard patent No. 793,808 is introduced 
in evidence, and marked by the Examiner: 

“Defendant’s Exhibit Apparatus of Patent No. 
793,808.” 

It is stipulated by and between the parties here-- 
to that the testimony of the witness James M. 
Hyde and Eugene A. Byrnes regarding the re- 
sults of assays made by W. A. Hocking of Butte, 
Montana, and reported by him to said witnesses 
shall have the same force and effect as if said 
W. A. Hocking had been examined as a witness 
in this suit and had testified to the same effect as 
said witnesses in regard to said assays, the right 
of cross-examination being waived; but it is un- 
derstood and provided that this stipulation does 
not waive the objection interposed by complain- 
ant following the answer of the witness E. A. 
Byrnes to question 17. 
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It is stipulated that copies of the documents ° 
which were marked for identification during the 
taking of the deposition of the defendant, James 
M. Hyde, may be offered and used in evidence 
in place of the original documents, subject to 
the production of the originals upon reasonable 
demand. 


Direct examination closed. 


Cross-Examination by Mr. Williams, de bene esse, not 
waiving the objections and notices heretofore stated 
and given. 


X-Q. 26. At the time that you were Principal Ex- 
aminer of the Division of Metallurgy and Electro- 
chemistry in the United States Patent Office, how many 
Principal Examiners were there in the Patent Office? 

A. The number varied during this ten-year period, 
increasing, in a general way, from, say, twenty-five to 
thirty-five. 

X-Q. 27. Were any of the patents to which you 
have referred in your testimony examined in the 
Division of Metallurgy and Electrochemistry? 

A. Fourteen of the nineteen U. S. patents to which 
I have referred were granted since my resignation 
from the examining corps, and I have not examined 
the file-records to determine in what division they were 
considered. I do know that gas-flotation processes of 
the character in suit, so far as the art had been de- 
veloped at the time of my resignation, were at least 
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largely examined in the division of Metallurgy and 
Electrochemistry. I remember personally acting on 
several applications of this class, including, I believe, 
applications of Charles B. Potter and Guillaume D. 
Delprat, grantees of two of the patents referred to by 
me. The art of flotation by a chemically-generated 
gas, as evolved by the action of mineral acids upon 
ores of the Australian “Broken Hill” type, was being 
actively developed during the latter part of my term as 
Examiner. 

X-Q. 28. I have examined the original files in the 
Patent Office of the patent to Delprat No. 768,035 
and the patent to Potter No. 776,145, these being the 
patents to these grantees referred to by you, and have 
not found your signature upon any action in the ap- 
plications for these patents. I found that they were 
classified in Class 83, Mills, ore and coal washers. [ 
note from the patents that the application for the 
Potter patent was filed January 14, 1902, and the ap- 
plication for the Delprat patent was filed January 2, 
1903. Are you still of the opinion that you acted upon 
the applications for these patents? 

A. I have not stated that I acted upon these par- 
ticular applications, for this is an impossibility, since 
[ resigned as Examiner, as stated in my answer to 
Q. 2, im November, 1901. What I did state was that 
among the applications on gas-flotation by the use of 
chemically-generated gas which [ examined during 
the latter part of my term were, as I recollect, appli- 
cations filed by these same inventors. I have a very 
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definite recollection of the fact that applications on 
processes of this type were considered by me, and I 
also remember that these two inventors were among 
the earliest in this particular field. My interest in this 
subject was continued by the fact that subsequent to 
my resignation, I had clients who were working in the 
mineral-flotation art, including one who was operating 
on zinc sulfid ores, by a method which he considered 
an improvement upon that of Potter and Delprat, and 
another who was working on the flotation of sulfid 
ores by the film or surface-tension principle. 

The classification of the Patent Office is constantly 
undergoing modification, and as the art in various lines 
grows, new divisions are established, and many re- 
arrangements are made in the classes handled in any 
particular division. For example, the very large class 
of “Amalgamators,”’ which was in my charge for some 
years, was subsequently transferred to the class which 
you mention, No. 83, “Mills.” In view of the state- 
ment that the specified Potter and Delprat patents are 
now in this class, it is quite likely that there has been a 
further transfer of art from Division 3, the one which 
I had in charge, to Division 25, including “Mills.” As 
to this, however, I am not informed, not having ex- 
amined the file-records. 

X-Q. 29. I note that the applications for the pat- 
ents to Bradford, Everson, Hockley, Rouse, Hebron 
and Everson, and the four patents to Elmore were 
pending while you were in the Patent Office. Did you 
act as Examiner on any of these applications? I 
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note that you, in your testimony, referred to only two 
of these Elmore patents, although four were intro- 
duced in evidence. 

A. The Bradford and Everson patents were grant- 
ed in 1886, before I was Examiner in the Division of 
Metallurgy. 

I do not recall acting on the Hockley, Rouse, He- 
bron & Everson or Elmore patents, and it is quite pos- 
sible that these were examined under the class of 
“Mills,” as the line of demarkation between Divisions 
3 and 25, handling “Metallurgy” and ‘Mills,’ was not 
entirely definite. As a rule, where ore-treatment in- 
volved some chemical reaction, such as that of acids 
on the constituents of the ore, the application was as- 
signed to “Metallurgy”; where the separation was 
purely mechanical, to “Mills.” The Hockley patent 
was referred to by me as a disclosure of the well known 
fact that finely-divided gold and silver will float on 
water, illustrating the principle of surface-tension 
flotation. There were many patents and applications 
for the recovery of “float gold’ in the class of “Amal- 
gamators,” before I transferred it to “Mills.” I da 
not recall whether or not this patent was one of them. 
Some patents and applications for the recovery of 
“float gold,” involving electrochemical treatment, were 
retained in Division 3 when I established the present 
class of “Electrochemistry,” which has a sub-class, 
“Ores,” and the line between Divisions 3 and 25, on 
electrical amalgamators was very unsettled at the time 
1 resigned. 
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The Rouse patent, while describing a method of 
floating mineral as a froth by aeration, does not speci- 
fy the use of acid, and quite likely was examined in 
Division 25, although as to this I have no recollection 
or knowledge. 

The Hebron and Everson patent was cited by me as 
the one probably referred to in the Cattermole, Sulman 
& Kirkpatrick-Picard patent 788,247, as describing 
the mechanical flotation of mineral by particles of 
wood or other light material. It was quite likely ex- 
amined in Division 25, under “Mills,” although I do 
not know as to this. | 

The four Elmore patents offered in evidence relate 
to the flotation of mineral by oil per se, rather than 
gas. I cited two of them as illustrations of the pref- 
erential affinity of oil for mineral; and one, No. 689,- 
070, as an illustration of the use of a very small 
amount of acid to increase the preferential affinity 
of oil for mineral, this being especially interesting on 
account of the fact that the corresponding British 
patent was the basis of a suit against the present 
plaintiff on this feature. I do not know where these 
Elmore patents are classified, but the flotation pro- 
cesses described therein do not rely on aeration or 
the evolution of a gas. 

X-Q. 30. What explanation can you give of the 
phenomenon of the preferential affinity of oils for met- 
alliferous constituents of ores, especially sulfids? 

A. JI take it that this is a matter of fact, and not 
of theory. It is a phenomenon, the knowledge of 
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which is supposed to date back at least as far as Hero- 
dotus. 

X-Q. 31. What explanation can you give of the 
action of acids in increasing the preferential affinity 
of oils for metalliferous minerals in an ore pulp? 

A. I have no theory to account for this action. Pos- 
sibly the acid slightly cleans the surface of the sufid. 
Possibly the acid itself has a preferential affinity for 
the gangue. Acidulated water seems to displace oil 
from the gangue, when mineral is present, as is stated 
in the Everson patent, and as I ascertained by ex- 
periments. 

X-Q. 32. You have spoken of the fact that bubbles 
of air or gas in an ore-pulp attach themselves to 
greased metalliferous particles. To what do you at- 
tribute this phenomenon? 

A. To the affinity of air or gas for grease. 

X-Q. 33. When you say that the function of the air 
or gas bubbles is identical, whether they be shaken or 
beaten in, injected in streams, chemically or elecip- 
lytically generated in the pulp, produced by increasing 
and then diminishing the pressure on the pulp sur- 
face, produced by creating a partial vacuum over the 
pulp surface, or produced by boiling the pulp, do you 
mean that the action of the air or gas-bubbles is iden- 
tical in all these cases? 

A. Ido. I mean that the same amount of air or 
gas, distributed in the same way in contact with the 
same amount, kind and size of oiled mineral particles, 
will have precisely the same flotative effect, whatever 
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the source of said air or gas, and however it be in- 
troduced or distributed. I, of course, do not mean to 
say that the same amount can be introduced and the 
same distribution effected by all these, methods, or 
that air could be “chemically or clectrocenleeay gen- 
erated in the pulp,” or “produced by boiling the pulp.” 

X-Q. 34. Do you understand this phenomenon to be 
a surface-tension phenomenon? 

A. Vo a certain extenteyes: 

X-Q. 35. Please explain more fully. 

A. Froment, in his patent 12,778, of 1902, speaks 
of his observation that when natural sulfids are re- 
duced to powder and are moistened by a fatty sub- 
stance, and when a gas of any kind is liberated in the 
mass, the bubbles of the gas become covered with an 
envelope of sulfid. He refers to these coated bubbles 
as “metallic spherules.” He also speaks of the fact 
that the metallic spherules, pressed one against the 
other, will become grouped in a magma clearly separat- 
ed from the rest of the liquid. 

The production and existence of bubbles is a phe- 
nomenon of surface-tension, and the relation and 
form, in a froth, of bubbles pressed together, is a very 
complicated matter, the mathematics of which has 
been considered by very learned men. When the 
mutual relations of solids, liquids and gases are in- 
volved, and the surface-tensions between them, the 
question becomes an extremely difficult one. 

X-Q. 36. In commenting upon the Bradford patent, 
in which there is a disclosure of flotation of particles 
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on water by reason of air-films, you refer to the 
greased needle flotation phenomenon. Are these two 
phenomena attributable to the same cause, and if so, 
what is it? 

A. In general, yes, specifically, no. The Bradford 
patent refers to the flotation of unoiled minerals, 
finely-divided, I have referred to the fact that when 
such particles are coated with a film of absorbed, or 
adherent air, they may float on water, because not 
wetted, or only slightly wetted thereby, lying on the 
surface of the water as on an actual skin or thin mem- 
brane, slightly depressed beneath them. A film of oil 
or grease on the surface of a sewing-needle tends to 
" prevent actual contact of the needle with water, or its 
wetting with water, when it is laid gently on the sur- 
face of water, and thereby to bring into play the phe- 
nomenon of support by surface-tension. Doubtless in 
this case, also, there is a film of air surrounding the 
film of oil or grease. 

X-O. 37. In your discussion of the Sulman & Pic- 
ard patent No. 793,808, you refer to the Froment, 
Potter and Delprat patents, in connection with a state- 
ment as to “the known method of chemically generat- 
ing a gas to float the oiled particles.” Do Potter and 
Delprat deal with oiled particles? 

A. No. My reference was intended to be to the 
chemical generation of a gas, for the purpose of float- 
ing oiled particles, by the reaction of acid on carbon- 
ates or sulfids, as practiced by the patentees specified. 

X-Q. 38. To what do you attribute the flotation 
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of unoiled particles of metalliferous matter in an ore- 
pulp, as disclosed by Potter and Delprat? 
A. Delprat says: 


“This process is readily carried out at ordinary 
temperatures, and depends upon the ore particles 
being attacked by the acid to form a gas. Each 
ore particle so attacked will have a bubble or bub- 
bles of gas adhering to it, by means of which it 
will be floated and can be skimmed or floated off 
to solution.” 


Potter says: 


“Heat being applied, the effect of the acidulated 
solution becomes apparent by the bubbling up 
and gathering on the surface of the fluid of the 
metallic concentrates in the form of a pasty 
mass.” 


Potter’s claim 3 says: 


“forming a suitable solution containing sulfuric 
acid to react on the soluble sulfids present to 
form bubbles of sulphuretted hydrogen on the ore 
particles and thereby raise them to the surface.” 


X-Q. 39. I assume, therefore, that you accept the 
statements of these patentees and endorse them. Are 
these surface-tension phenomena? 

A. Necessarily so, since solid particles, liquid and 
bubbles of gas, are in mutual contact. The surface- 
tension phenomena are, however, much more compli- 


’ 
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cated than the simple flotation of a single aerated or 
oiled particle lying on the surface of the liquid. 

X-Q. 40. Now dealing with the attachment of a 
bubble of gas to a particle of metalliferous mineral in 
the body of an ore-pulp, is this a surface-tension phe- 
nomena? 

Ae Yes. 

X-Q. 41. In the case of the Potter and Delprat 
processes, do you understand that there is any moving 
together, followed by attachment, of the bubble of gas 
and the mineral particle? 

A. If I understand the question, no, since the at- 
tached bubble of gas is generated im situ by the reac- 
tion of the acid on the particle itself. Of course some 
bubbles of the gas generated might shift to another 
particle or particles, or several particles might adhere 
to one bubble. 


<7; Or 7 = fav 2e2 


P. 1581, L. 20, insert “and bubbles of air or gas in this 
body of ore pulp ” before, “ what ”’ 


particles and bubbles. 

X-Q. 43. What would be necessary in order to bring 
about an interaction between the oiled metalliferous 
particles and the bubbles of air or gas, under the con- 
ditions stated in the last question? 

A. Assuming that “interaction” here includes adhe- 
sion, I should say that contact between the oiled par- 
ticles and bubbles would be the first essential. 

X-Q. 44. In your description of experiment No. 4 of 


1580 0 Minerals Separation, Limited, et al., vs. 
Deposition of Eugene A. Byrnes. 


of unoiled particles of metalliferous matter in an ore- 
pulp, as disclosed by Potter and Delprat? 
A. Delprat says: 


“This process is readily carried out at ordinary 
temperatures, and depends upon the ore particles 
being attacked by the acid to form a gas. Each 
ore particle so attacked will have a bubble or bub- 
bles of gas adhering to it, by means of which it 
will be floated and can be skimmed or floated off 
to solution.” 


Potter says: 


“Heat being applied, the effect of the acidulated 
solution becomes apparent by the bubbling up 
and gathering on the surface of the fluid of the 
metallic concentrates in the form of a pasty 


” 
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acid to react on the soluble suinds present tw 
form bubbles of sulphuretted hydrogen on the ore 
particles and thereby raise them to the surface.” 


X-Q. 39. I assume, therefore, that you accept the 
statements of these patentees and endorse them. Are 
these surface-tension phenomena? 

A. Necessarily so, since solid particles, liquid and 
bubbles of gas, are in mutual contact. The surface- 
tension phenomena are, however, much more compli- 
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cated than the simple flotation of a single aerated or 
oiled particle lying on the surface of the liquid. 

X-Q. 40. Now dealing with the attachment of a 
bubble of gas to a particle of metalliferous mineral in 
the body of an ore-pulp, is this a surface-tension phe- 
nomena? 

EX; YES. 

X-Q. 41. In the case of the Potter and Delprat 
processes, do you understand that there is any moving 
together, followed by attachment, of the bubble of gas 
and the mineral particle? 

A. If I understand the question, no, since the at- 
tached bubble of gas is generated in situ by the reac- 
tion of the acid on the particle itself. Of course some 
bubbles of the gas generated might shift to another 
particle or particles, or several particles might adhere 
to one bubble. 

X-Q. 42. Now assume oiled metalliferous particles 
in a body of ore-pulp,,what action takes place? 

A. The question is too vague to admit of a definite 
answer, since it does not state the relation of the oiled 
particles and bubbles. 

X-Q. 43. What would be necessary in order to bring 
about an interaction between the oiled metalliferous 
particles and the bubbles of air or gas, under the con- 
ditions stated in the last question? 

A. Assuming that “interaction” here includes adhe- 
sion, I should say that contact between the oiled par- 
ticles and bubbles would be the first essential. 

X-Q. 44. In your description of experiment No. 4 of 
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your seven numbered experiments in connection with 
the I'roment patent, you say you added a few drops of 
sulfuric acid. How much sulfuric acid did you add and 
of what strength? 

A. I think about five drops of concentrated acid. 

X-Q. 45. Did you make any measurements that would 
indicate the amount of these five drops in weight or 
otherwise? 

A. Only by counting them as they dropped from the 
burette containing the acid. 

X-Q. 46. You also say that the mixture was gently 
heated. To what temperature was it heated? 

A. It was heated by placing it in the warm water 
running from the spigot at the sink. I did not take the 
temperature by a thermometer. 

X-Q. 47. In your experiment 5, you say you added 
one drop of olive oil. Can you give the weight of this 
drop of oil or otherwise describe it so that the experi- 
ment may be duplicated? 

A. I did not weigh this drop, or one like it. The 
same amount can be obtained by dropping the oil from 
a burette such as I used to transfer the oil from its 
bottle to the test tube. This burette was one of the 
usual kind, having a cylindrical bore about one foot 
long, designed to deliver one cubic centimeter, and 
graduated in tenths of a cubic centimeter. 

X-Q. 48. In your experiment 6, you again say that 
the “whole was gently heated.” In what manner and 
to what temperature was this heating accomplished? 

A. By warm water from the spigot, as before, to a 
temperature not measured by a thermometer. 
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X-Q. 49. Again, in experiment 7, you state ‘“‘a few 
drops of sulfuric acid.” How many, of what strength 
and of what weight? 

A. About five drops of concentrated acid, as deliv- 
ered by the ordinary fifty cc. burette having a glass 
stop-cock. 

X-Q. 50. Was this same burette used for dropping 
sulfuric acid wherever used in these seven experiments? 

Ze es: 

X-Q. 51. In carrying out a test of a process of sep- 
aration alleged by you to correspond to that of the 
Kirby patent, No. 809,959, you say you agitated the 
mixture in the slide machine which you designate the 
“Hyde Slide Machine.” At what speed did you rotate 
the agitator? 

A. About sixteen hundred revolutions a minute. 

X-Q. 52. Did you measure this speed of rotation? 

A. Yes. That is, I measured the speed of the elec- 
tric motor while driving it, by a tachometer, and em- 
ployed pulleys on the motor and agitator shafts of 
practically the same diameter. 

X-Q. 53. In your description of the test in which you 
allege you carried out the process of the Schwarz pat- 
ents 807,501 and 807,503, you mention agitation but do 
not give the speed of rotation of the agitator shaft. 
What was this speed? 

A. The same as before, about sixteen hundred revo- 
lutions per minute. 

X-Q. 54. Is this also true of the test next described 
by you, in which you alleged that you carried out the 
operations of the Everson patent 348,157? 
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mi. YS. 

X-Q. 55. In your description of tests of the ap- 
paratus which is in evidence as “Defendant’s Exhibit 
Apparatus of Patent No. 793,808,” you say that the 
coil of pipe was rapidly rotated. At what speed was 
it rotated? 

A. Iran this apparatus both in Butte, Montana, and 
in Washington, D. C., in each case driving it by a belt 
from the stepped cone of an engine lathe. I shifted 
the belt from step to step until I obtained as high a 
speed as possible, without the belt slipping or throwing 
off. [ had no means at hand at either place for meas- 
uring the speed, but judge that it was several hundred 
revolutions per minute. 

X-Q. 56. In certain tests described by you as under 
the process of the Froment British patent, using the 
“Hyde Slide Apparatus,” you speak of brief agita- 
tion, but do not give the period of agitation or the speed 
of rotation of the agitator shaft. Please supply these 
particulars as nearly as possible? 

A. In general, the first agitation was for a period of 
thirty seconds, and the subsequent agitations about ten 
to twenty seconds each. The speed of the agitator was 
about sixteen hundred revolutions per minute. 

X-Q. 57. You next describe tests of an apparatus in- 
troduced in evidence as “Defendant’s Exhibit Appa- 
and say that the cone mixer 


3 


ratus of Patent in Suit, 

was rapidly rotated. At what speed was it rotated? 
A. It was driven by the same electric motor as that 

used with the Hyde slide machine, having a speed of 
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sixteen hundred per minute. The pulleys on the shaft 
of the motor and cone agitator were about the same 
size. J ran the cone at as high a speed as I could with- 
out the quarter-inch round leather belt slipping, increas- 
ing the tension slightly on the belt as the agitator ran 
more heavily. There was some tendency for the cone 
to clog with ore, and also for ore to work into the step 
at the lower end of the agitator shaft and increase the 
frictional resistance. This step ground out considerable 
in use, however, so that the shaft did not bind so much 
in the later work. 

X-Q, 58. I take it that you did not measure the speed 
of rotation during this test. 

A. No, not that of the cone shaft. I could not keep 
the tachometer on its upper end, on account of its lat- 
eral vibration. The standard carrying the bearings for 
the upper end of the shaft was not sufficiently inflexible 
to hold the bearings rigidly in place. 

X-Q. 59. Did you measure the speed of the motor 
while it was subjected to the load of the work of rotat- 
ing this cone-agitator during the agitation for ten min- 
utes or during any other actual use of this apparatus? 

A. Yes. The motor which I used in my laboratory 
was a single-phase one of the constant-speed type. I 
allowed it to run at its normal speed, sixteen hundred 
revolutions per minute, regardless of the load, decreas- 
ing the tension on the belt if necessary to enable it to 
keep up the speed. 

Adjourned until Tuesday, May 14, 1912, ten 
A. M., same place. 
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Met pursuant to adjournment. Present, counsel 
as before. 


Cross-examintion of Eugene A. Byrnes con- 
tinued. 

X-Q. 60. You.have made the positive statement that 
the slide machine used by you in your tests was “de- 
signed in part by the defendant.” What is the source 
of your knowledge of this fact? 

Aa he deitendant. 


By Mr. Wittiams: Notice is given of a motion 
to strike out the part above quoted of the answer 
to question 4 as hearsay and incompetent. 


X-Q. 61. You have introduced into this record for 
the first time the name of the Black Rock mine of the 
Butte & Superior Copper Company, and have appar- 
ently confined your investigations and tests relative to 
the ores used by defendant to this mine and its product. 
Please state your reason for doing so. 

A. The alleged infringement, as I understand it, is 
the use of the process in suit for the treatment of the 
ore from this mine. I was therefore especially inter- 
ested in determining whether the processes of the prior 
art were adapted for the treatment of this ore, which 
I found to be the case. Furthermore, this ore is one 
which I should a priori judge to be a proper one for 
treatment by the various oil-gas flotation processes set 
forth in the prior art, since its important metalliferous 
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constituent, to the extent of thirty per cent., is zinc sul- 
fid, and since it invariably contains a carbonate easily 
decomposable by sulfuric acid to evolve a gas. 

X-Q. 62. In your answer to Q. 23 you say that you 
do not know of any oil-gas flotation process for the 
separation of minerals ever having been commercially 
operated in this country, other than the operation of 
the defendant, Mr. Hyde. Please explain what you in- 
tended to include by “oil-gas flotation process.” You 
will note that I have combined the question and answer 
referred to in my question. 

A. By the expression “‘oil-gas flotation process,” I 
understood a process for the flotation of the metallif- 
erous constituents in ore, based upon the preferential 
affinity of oil for this constituent and of gas for the oil, 
that is, one in which the mineral particles are oiled and 
are then floated by attached bubbles or films of air or 
gas. 

X-Q. 63. What patents referred to by you did you 
intend to include within this definitive term? 

A. My answer in question did not relate to the prior 
art as set forth in the patents cited in my answer ta 
Q. 4, but to the commercial operation of a process of 
this type. 

X-Q. 64. Described in what patents? 

A. ,Whether described in any patent, or in none. 

X-Q. 65. What patentsreferred to by you describe oil- 
gas flotation processes? 

A. I should say that the following patents referred 
to by me describe oil-gas flotation processes, that is, 
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processes in which the mineral particles are oiled and 
then floated by attached bubbles or films of air or gas: 


348,157, to Everson. 

736,381, to Glogner. 

745,960, to Good. 

788,247, to Cattermole & Kirkpatrick-Picard. 
793,808, to Sulman & Kirkpatrick-Picard. 
807,501, to Schwarz. 

807,503, to Schwarz. 

809,959, to Kirby. 

838,626, to Kirby. 

British 12,778 of 1902 to Froment. 


Iurthermore, as I have heretofore stated, the amounts 
of oil specified in the Cattermole patent 777,273 and in 
the patent in suit overlap each other, or may be the same 
as applied to many ores, and since precisely the same 
cone agitator is used in both, the two processes may be- 
come identical. In other words, while Cattermole de- 
scribes his process as one of agglomerating the oiled 
mineral particles into heavy granules which sink, and 
while the patentees in suit describe their process as one 
of aerating and floating oiled mineral particles, it is ob- 
vious that when the same amount of oil is used on the 
same ore, with the same agitator, the same conditions 
will give the same result in both cases, so that the Cat- 
termole process will float the same amount of mineral 
as the process in suit. And in view of my experiments 
in which I used amounts of various oils as great or 
greater than the percentages specified by Cattermole, ~ 
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when based on the weight of metalliferous mineral mat- 
ter present in the “Black Rock” ore, with a more efficient * 
agitator than that shown by Cattermole and adopted by 
the patentees in suit, and obtained a very high recovery 
by aeration and flotation of the oiled mineral, I should 
say that the process of this Cattermole patent itself, at 
least as applied to the “Black Rock” ore and with the 
kinds of oil used by me, is one of oil-gas flotation. And 
this opinion would equally apply to the process of the 
Cattermole, Sulman & Kirkpatrick-Picard patent 777,- 
274, 

X-Q. 66. Do you know of any commercial use in the 
United States of the treatment of ores of the processes 
disclosed in any of the patents referred to by you in 
your testimony and not included in the answer which 
you have just given? 

A. I think the processes of the Elmore patents 676,- 
679 and 689,070, have been commercially tested in this 
country, though I cannot say positively as to this. I am 
quite sure that processes of the type described in the 
Delprat patent 735,071 and Potter patent 746,145 have 
been used in this country, although I do not just now 
recall where or to what extent, aside from the method of 
this type used by my own client, heretofore referred to. 
I think the process of the Kirby patents 809,959 and 
838,626 has been operated in this country or in Canada; 
but whether or not to an extent which would be termed 
“commercial” I do not know, and this is an impression 
rather than a definite recollection. 

In this answer, and that to X-Q. 65, I of course do 
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not include the process patented to the defendant, and 
“in use by him at Basin, Montana. 

X-Q. 67. Do you know of any present use in the 
United States, commercially, in the treatment of ores, of 
the processes of the Elmore, Delprat, Potter or Kirby 
patents? 

A. I have at present no positive recollection as to 
such use. . 

X-Q. 68. In describing the defendant’s apparatus as 
examined and tested by you at Basin, Montana, during 
April of the present year, you say that the pulp is de- 
livered through an iron pipe from the third agitation 
vessel of the first cell to the flotation-box. Please de- 
scribe this iron pipe as to internal diameter, length and 
position. 

A. This pipe was of wrought iron, in three pieces 
joined by two ells. I did not measure its internal di- 
ameter, but judge that it was about 4 inches. It extend- 
ed from the end of the third agitation vessel horizontal- 
ly outward perhaps 2 feet, where it was united by an ell 
at right angles to another horizontal piece extending 
forward a few feet to the side of the flotation-box. The 
end of this latter piece was united by an ell to a third 
horizontal piece extending at right angles to the second 
and into and through the side of the flotation-box, near 
its top and back, as viewed from the platform extend- 
ing along the front of this box. 

X-Q. 69. At what part of the agitation vessel did thi: 
pipe emerge therefrom? 

A. From the end near the bottom, just above the floor 
of the vessel. 
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X-Q. 70. Was a similar pipe used for connecting each 
of the other flotation-boxes with its agitation vessel? 

ive Yes. 

X-Q. 71. Please describe the construction of the flota- 
tion-box which was present in this apparatus. 

A. This box had vertical rear and side walls. Its 
front wall inclined outward and upward at an angle of 
about 30° to the rear wall, which it nearly joined at the 
bottom. It was built of heavy plank, was entirely open 
at the top, and had at its front edge, adjacent to the plat- 
form, a depressed portion or lip, over which the froth 
with some water was discharged into the launder just 
below. 

X-Q. 72. You say that the level of the water in the 
first flotation-box can be regulated by a valve. Where 
is this valve located and how did it effect this regula- 
tion? 

A. A large iron pipe, probably 4 inches in internal 
diameter, extended laterally and thence upwardly from 
the lower end of the flotation-box, delivering into the 
agitation vessel, or first agitation vessel, of the next 
“cell.” In the lower horizontal portion of this pipe was 
a revoluble through-plug, from which an operating 
shaft extended upward to a point near the top of the 
flotation-box, where it had a handle. By turning this 
plug or cock the outflow through the pipe could be regu- 
lated. However, as the floors of the agitation vessels 
were at a higher level than the surface of the water in 
the flotation-boxes, it was necessary to lift the pulp dis- 
charged from the bottom of each flotation-box to the 
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next vessel. For this purpose a stream of compressed 
air, regulated by a valve, was admitted to this pipe at 
the union of its horizontal and vertical portions. In- 
creasing the supply of air increased the rate of dis- 
charge from the flotation-box, and correspondingly low- 
ered the level therein. 

X-Q. 73. At what part of the first agitation vessel of 
the next cell did this pipe enter it? 

A. The side, a short distance above the bottom. 

X-Q. 74. Near the middle or near an end of the side? 

A. I think near the middle. 

X-Q. 75. Does the description which you have given 
of the connection from the bottom of a flotation-box to 
the first agitation vessel of the next cell apply equally to 
all of the connections of this character in this appar- 
atus? 

Ee 1cS: 

X-Q. 76. You have described the agitator as having 
four radial stirring arms. Did these arms have inclined 
faces, as shown in the Hyde patent No. 1,022,085, or 
vertical faces, as in ‘“‘Defendant’s Exhibit Slide Ma- 
chine’? 

A. Vertical faces. 

X-Q. 77. In describing your first test with cotton- 
seed oil in this apparatus, you say you ran the cotton- 
seed oil into the agitator at about three times the rate of 
speed which was customary with the red oil. How did 
you determine that this was the rate of feed? 

A. By measuring the two rates. 

X-Q. 78. And how did you measure them? 

A. By noting the amount discharged into a glass cyl- 
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inder graduated in cubic centimeters, in a noted time, 
fifteen or thirty seconds. 

X-Q. 79. What did you thus determine as the rate of 
speed in each instance? 

A. While I can hardly say that there is any “normal’’ 
rate of feed for the red oil, I did determine this rate on 
different occasions, finding it to be, in one test, about 
100 cubic centimeters per minute, and in another about 
. 120. In using cotton-seed oil, I first ran at 300 cubic 
centimeters per minute, which I denominated “three 
times the rate of feed which was customary with the red 
oil.” J afterward ran with the valve open to its full 
limit, then discharging 735 cubic centimeters per min- 
ute, to which I added, in a separate stream, 30 cubic 
centimeters of red oil per minute. 

X-Q. 80. Did you measure the rate of feed or the 
state of dilution of the pulp which was fed to the first 
agitation vessel ? 

A. No. 

X-Q. 81. Did you measure the amount of concen- 
trates or the amount of tailings discharged from the 
apparatus in any given time? 

A. No. Both the feed of pulp and discharge of 
froths and tailings was quite variable, necessitating con- 
stant regulation of conditions. The operations being 
continuous, I did not attempt to interrupt them to de- 
termine if there was any average rate of supply or dis- 
charge of froths and tailings. 

X-Q. 82. What would be your estimate of the hourly 
or daily capacity of the appartatus expressed in any 
terms? 
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A. I could not give even an approximate figure. 

X-Q. 83. What were the general dimensions of each 
agitation vessel ? 

A. Inside measurements, about 28 inches square and 
four feet deep. 

X-Q. 84. What were the general dimensions of each 
flotation box? 

A. About three feet wide, five feet from front to 
rear at the top, and seven feet deep. 

X-Q. 85. Please describe the connection from the 
third flotation box of the cleaner to the first agitator 
of the secorid cell of the rougher? 

A. The tailings were lifted through a vertical iron 
pipe, by a centrifugal pump, to a point at such height 
that they could be run by a launder into the agitation 
vessel. 

X-Q. 86. Where did this launder enter the agitation 
vessel ? | 

A. It discharged into its open top. 

X-Q. 87. Did you measuré the speed of rotation of 
the agitator blade of this apparatus? 

AL No: 

X-Q. 88. You are familiar, are you not, with a pub- 
lication in the Engineering & Mining Journal, of No- 
vember 15, 1890, relative to the Everson process? 

A. Yes, assuming that you refer to the article on 
page 581. 

Cross-examination closed. 
EUGENE A. ByRNES. 
Deposition closed. 
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It is stipulated and agreed that the further taking of 
testimony upon behalf of defendant may be and is ad- 
journed to such time and place and before such exami- 
ner as the court may direct or as counsel herein might 
agree upon. 


Unitrep States District Court, Districror MONTANA. 


Minerals Separation, Limited, and Minerals 
Separation American Syndicate, Limited, 


Complainants, | In Equity. 
Us: No. 1076. 


James M. Hyde, 
Defendant.) 


District of Columbia, City of Washington, ss. 


I, Joseph H. Blackwood, a Notary Public, Special 
Examiner by consent of counsel in the above-entitled 
cause, hereby certify that the foregoing depositions of 
James M. Hyde and Eugene A. Byrnes were taken be- 
fore me directly on the typewriter after the witnesses 
had been duly sworn to testify the truth, the whole 
truth and nothing but the truth, and when completed . 
were read over by the said witnesses and signed by 
them in my presence; that the said depositions were 
taken, pursuant to notice and agreement between coun- 
sel, at the offices of Byrnes, Townsend & Brickenstein, 
Pls Stan even \Vashineton, D.C. commencine on 
Wednesday, April 24, 1912, and continuing on April 
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29th, 26th, 29th, May Ist, 2nd, 3rd, 6th, 8th, 9th, 10th, 
13th and 14th; that the complainants were represented 
by Henry D. Williams and the defendant was repre- 
sented by J. Bruce Kremer and Walter A. Scott; that 
the several exhibits therein cited were offered in evi- 
dence and were marked as therein noted; that I am not 
of counsel for either party to this cause, nor related by 
blood or marriage to any member of either of the com- 
plainant corporations or the defendant, and that I am 
not interested directly or indirectly in the matter in 
controversy. 
In testimony whereof I have hereunto set my hand 
this Ist day o1 June; 1012 
JoseruH H. BLackwoop, 
Notary Public, District of Columbia. 
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At a Stated Term of the United States District Court 
in and for the District of Montana, held at the Court 
House in Butte, Montana, this 6th day of July, 1912. 


Present: Hon. Georce M. Bourguin, Judge. 


Minerals Separation, Limited, and Min- 
erals Separation American Syndicate, 
Limited, 


Complainants, a 
VS. No. 1076. 
James M. Hyde, 
Defendant. 
ORDER. 


On motion of defendant, and on reading and filing the 
stipulation hereto annexed, and with the consent of the 
complainants, it is 

ORDERED, that a commission be issued in this cause 
out of this Court, directed to Joseph Phillips Crawley, 
of 9 Bishopsgate, London, England, a Notary Public, 
residing in London, England, to examine the following 
named persons under oath as witnesses herein, viz.: 

Henry Livingstone Sulman, Hugh Fitzalis Kirkpat- 
rick-Picard, John Ballot, D. P. Mitchell, Francis E. El- 
more, Alexander S. Elmore, Herbert C. Hoover, Theo- 
dore J. Hoover, and such other witnesses as defendant 
shall desire to examine. It is further 

OrDERED, that the examination above provided for 
shall take place during the months of August and Sep- 
tember, in the year 1912. It is further 
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ORDERED, that either party to this action may exam- 
ine not only the witnesses herein named, but any other 
witnesses that either party may desire to examine in 
Great Britain; provided, however, that the names of 
said witnesses and their places of residence shall be 
given to counsel for the opposing party in England not 
less than two days prior to the examination of each of 
such witnesses, and provided further that the examina- 
tion of witnesses in behalf of defendant shall be first 
completed and closed and defendant’s testimony closed, 
and that thereafter complainants may examine either of 
the said witnesses or other witnesses in rebuttal of de- 
fendant’s testimony taken in the United States or under 
the commission. It is further 

OrbERED, that counsel for each of the parties hereto 
shall give notice to opposing counsel, before the taking 
of depositions under this order shall be commenced, of 
his address in London, and delivery of notices herein 
provided for at such address shall constitute sufficient 
service thereof. It 1s further 

OrverED, that, all directions herein contained as to 
time, place, order and manner of examination of said 
witnesses, may be changed or modified by written con- 
sent of counsel for the respective parties, and that by 
written consent of counsel the examination of said wit- 
nesses may be conducted by and before a Notary Public 
or other official authorized to administer oaths other 
than the Commissioner herein particularly designated. 
It is further 

OrbDERED, that the examination of all witnesses under 
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this commission shall be oral, or taken by question and 
answer in the usual manner of taking oral depositions 
by examination, cross-examination, and re-direct exam- 
ination; that the testimony given under such examina- 
tion shall be reduced to writing, signed by the witnesses 
and certified by the Commissioner, and by him trans- 
mitted by mail to the clerk of this court at the City of 
Helena, Montana, unless otherwise mutually agreed 

upon by said counsel for both parties. It is further 
ORDERED, that all testimony taken under the commis- 
sion provided for herein shall be taken subject to all 

legal objections at the trial of this action. 
GeorcE M. Bourguin, 

Judge of the District Court for 

the District of Montana. 
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UnitTepStaTEs District Court, DistRicroF MONTANA. 


Minerals Separation, Limited, and Min- 
erals Separation American Syndicate, 


Limited, In Equity. 
Complainants, 
US. No. 1076. 
James M. Hyde, 
Defendant. 
STIPULATION. 


It appearing that the defendant wishes to examine on 
open commission, at London, England, the witnesses 
whose names are stated in the preceding proposed or- 
der, and such other witnesses as defendant shall desire 
to examine, with the expectation of proving, particular- 
ly, the following facts: 

1. That the patent in suit does not disclose anything 
that was not well known to the public long prior to the 
date of said patent. 

2. That the patent in suit does not set forth an oper- 
ative process, or one that has ever been of commercial 
utility. 

3. That such commercial operations as have been 
conducted by the complainants have not been in accord- 
ance with the process set forth in the patent in suit. 

4. That the patent in suit is deceptive and void un- 
der the provisions of R. S., Section 4920. 

5. That the defendant was not, while in the employ 
of Minerals Separation, Limited, one of the complain- 
ants, instructed by the joint patentees or by other en- 
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gineers and experts in the employ of said Minerals Sep- 
aration, Limited, in technical details and particulars as 
to the patent in suit and the installation and use of the 
process of ore concentration set forth therein. 

6. That the three joint patentees are not the original 
and joint inventors of anything set forth and claimed in 
the patent in suit. 

And it also appearing that the complainants desire to 
examine witnesses in London in rebuttal of defendant’s 
testimony as heretofore taken in the United States, or as 
it may be brought out under this commission in the tes- 
timony taken in London; 

And it also appearing that the witnesses named, and 
others who may be able to testify relative to the alleged 
facts as above and in rebuttal, cannot be examined in 
the United States, and that the facts which defendant 
expects to prove in support of his defense, and that the 
facts which complainants expect to prove in rebuttal 
thereof, cannot be adequately or completely proved by 
witnesses within the United States; 

It is hereby stipulated, consented and agreed by and 
between counsel for the respective parties that the pre- 
ceding order may be entered and filed and a commission 
be issued pursuant thereto. 

McConnetit & McCoNNELL, 
Solicitors for Complainants. 

KREMER, SANDERS & KREMER, 
Solicitors for Defendant. 
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UNITEDSTATES DistricTCourt, DistrictoF MONTANA. 


Minerals Separation, Limited, and Minerals 
Separation American Syndicate, Limited, 
Complainant,{ In Equity. 


a No. 1076. 


James M. Hyde, 
Defendant. 


Depositions of witnesses in behalf of defendant in the 
above-entitled suit, taken pursuant to a commission 1s- 
sued out of the above-entitled court July 6, 1912, before 
Joseph Phillips Crawley, of 9, Bishopsgate, London, 
England, a Notary Public and the Commissioner named 
in said commission, at the office of Boult, Wade & Ten- 
nant, 112, Hatton Garden, Melborn Circus, London, E- 
C., commencing this 6th day of August, 1912, at 12 
o'clock noon. 

Present: Walter A. Scott, Esq., counsel for defend- 
ant; Henry D. Williams, Esq., counsel for complainants. 


HENRY LIVINGSTONE SULMAN, a witness pro- 
duced on behalf of defendant, having been duly cau- 
tioned and sworn, testifies as follows: 


Direct Examination by Mr. Scott. 


Q. 1. What is your name, age, residence and occupa- 
tion? 

A. Henry Livingstone Sulman; age 51; residence 31, 
The Avenue, Brondesbury Park, London, N. W.; I am 
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by profession a consulting metallurgist and assayer, and 
my place of business is Sulman & Picard, 44, London 
fvail, London, E. C. x 

Q. 2. Are you the Henry Livingstone Sulman named 
as one of the grantees of the United States letters patent 
No. 835,120 involved in this suit? 

Ee, fam. 

Q. 3. Will you please state when you first learned of 
the use of oil or fatty matter as a means of separating 
part of the constituents of an ore by flotation? 

A. I first learned of the use of oil to separate parti- 
cles of mineral of an ore by flotation due to the buoyan- 
cy of oil in about June, 1894. 

QO. 4. Will you state when you first learned of the use 
of oil or fatty matter in connection with the supplemen- 
tal action of a gas as a means of floating parts of the 
constituents of an ore, the ore being suspended in water 
as a pulp? 

A. I first learned of the concomitant use of a gas 
with an oily substance and as an essential concomitant 
to flotation about July, 1903. In this answer I do not re- 
fer to the more or less accidental presence of some air 
bubbles in the Elmore oil buoyancy process; but prior 
to this I had noticed the tendency of oiled mineral to 
float at a water surface or when brought into contact 
with bubbles of air during the prosecution of researches 
into the Cattermole process. 

O. 5. Will you describe somewhat in detail the process 
in which gas and an oily substance were concomitantly 
used as referred to in your last answer? 
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A. In carrying out the Cattermole process wherein 
the metallic constituents are formed into granules in an 
aqueous pulp by means of oil, these granules being of 
sensible size can be separated from the gangue material 
of lower specific gravity in a water upcast. It was no- 
ticed under certain conditions that if fag air bubbles 
were introduced by accident into such upcast they would 
tend to float up some of the granules and also some of 
the insufficiently oiled mineral to the top of the upcast 
where they were lost by being carried away with the 
gangue. This was always regarded by us during the 
first stage of the Cattermole process development as a 
disadvantage to that process and means were taken sub- 
sequently to again sink any metallic portions so floated. 

Q. 6. I understand from your answer to question 4 
that about July, 1903, you had learned o1 the intentional 
use of a gas with an oily substance to produce flotation. 
If I am correct in this will you describe the process so 
rererred ton 

A. A pulp of the ore containing the mineral which it 
was desired to separate was mixed with a small quantity 
of oil insufficient to float the mineral by the buoyancy of 
the oil alone and mixed sufficiently to ensure the attach- 
ment of small quantities of oil to the mineral. A gas 
was then liberated in or generated in the pulp so pre- 
pared and it was found that such gas had a tendency to 
attach itself to the oiled particles. If air were used this 
was liberated by blowing a stream of bubbles through 
the mixture in several ways, and if a gas other than air 
were employed this was generated in the liquor by chem- 
ical reactions or by electrolysis. 
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Q. 7. Where did you see this process operated? 

A. This process was devised in the laboratory of my 
firm at 44 London Wall. It was only experimentally 
tried on a small scale there. 

QO. 8. By whom was this process originated? 

A. By Mr. Picard and myself and at a later date Mr. 
Cattermole co-operated with us in a further develop- 
ment. 

©. 9. Was this the first process of which you learned 
in which the joint action of oily matter and a gas were 
utilized for the purpose of floating part of the constitu- 
ents of an ore? 

A. That is my memory of the first time that I learned 
of the essential use of a gas towards flotation of oiled 
mineral, although I subsequently found this knowledge 
had been antedated by Mr. Froment. 

Q. 10. And about when, if you eee did you 
learn that Mr. f'roment had practiced such a process? 

A. I learned of the Froment process from the ab- 
stract of a patent which was published in the Journal of 
the Society of Chemical Industry which I saw in August, 
03. 

Q. 11. Did you ever yourself operate or see others 
operate Mr. Froment’s process to which you have re- 
ferred? 

A. I have only seen the Iroment process operated 
and have only operated it myself on a small scale in the 
laboratory or works laboratory. My experiments on the 
Froment process were confined to test tubes, bottles or 
somewhat larger vessels. A somewhat larger apparatus 
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was obtained from Mr. Froment at a later date, but I 
never saw this effectively worked. Efforts were made to 
work this apparatus but with no successful result. 

Q. 12. Will you state what the somewhat larger ves- 
sels were? 

A. They were glass vessels, cylinders and such shaped 
vessels as were at that time used by us in the Cattermole 
process and might have had a capacity of 1 to 2 litres. 

Q. 13. Will you describe somewhat in detail the pro- 
cedure followed in operating the Froment process with 
bottles, test tubes and the larger vessels to which you 
have referred? 

A. We made our experiments by following the in- 
structions given in Froment’s British specification. We 
added the ore to a liquid, water, to form a pulp (freely 
flowing pulp), and also added to this a substance capable 
of being decomposed by a dilute acid for the purpose of 
generating a gas; such, for example, as calcite, whiting, 
or carbonate of soda. A quantity of oily matter suffi- 
cient to form a thin layer was then added upon the sur- 
face of the pulp and the whole was then well mixed. A 
small quantity of acid was then added to the mixture 
with suitable gentle stirring to bring the acid and the 
gas-producing substance into contact and thereupon the 
oiled mineral was floated to the surface by the bubbles 
of the generated gas. 

Q. 14. Did you follow Froment’s instructions con- 
tained in his British specification 12,778 of 1902 in the 
matter of agitating the mixture of the ingredients you 
have named? 
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A. I did agitate gently for the purpose I have stat- 
ed, that is, to bring the acid into contact with the de- 
composable substance. A greater degree of agitation 
was found harmful in producing the flotation as the 
type of float material produced was such as very read- 
ily broke up, in my experience, and anything like vig- 
orous agitation defeated the object of the invention. 

Q. 15. Was this Cattermole process to which you 
have referred in which it was desired to form the me- 
tallic constituents into granules ever operated commer- 
cially, that is, I mean for the purpose of profits in con- 
centrating ores? 

A. Not by myself, but I believe it was worked prof- 
itably for a period in Australia. 


ipy Wir. socom: Phe reference to the use ofane 
Cattermole process in Australia is objected to as 
hearsay. 


Q. 16. I understand from your answer that you 
have no personal knowledge that the Cattermole process 
was ever operated commercially ? 

A. I have not myself operated the Cattermole proc- 
ess for profit but was instrumental with others in de- 
signing and erecting a small scale plant which would 
treat considerable quantities of ore and this model plant 
was sent out to Australia. Beyond this I cannot go as 
to the commercial working of the Cattermole process. 

Q. 17. Referring to your description of your pro- 
cedure in operating the Froment process, you have 
stated that you gently stirred the mixture to bring the 
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acid and the gas-producing substance into contact. Is 
stirring or agitation necessary in that process for any 
other purpose than to bring the acid into contact with 
the gas-producing substance? 

A. Agitation in my experience of the Froment proc- 
ess should be given in two stages. Sufficient agitation 
firstly to get the oil into efficient contact with the min- 
eral to be subsequently floated. This first agitation is 
not responsible for the production of the float material 
required. The second agitation is for the purpose of 
effecting the due contact and uniform contact of acid 
with the decomposable substance and much less agita- 
tion is required and in my experience is necessary for 
the second purpose, having regard to the nature of the 
float material produced. 

©. 18. In all oil flotation processes sufficient agita- 
tion is necessary, is it not, to distribute the oil in such a 
manner that it will come into contact with the particles 
for which it has an affinity? 

A. The first requisite of any oil concentration proc- 
ess 1S to obtain efficient contact between the oil and the 
mineral and suitable methods must be employed to ef- 
fect this. Where the oil is in large relative quantity to 
the mineral violent agitation is unnecessary and may be 
very harmful. With decreasing proportions of oil 
more vigorous agitation or mixing is necessary to en- 
sure such efficient contact of oil with the mineral par- 
ticles. The agitation may therefore be said to be 
roughly proportioned to the work to be done in bring- 
ing about contact between large or small quantities of 
oil in regard to the mineral. 
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Omi” Atithe time you first learned of the) Froment 
process in August, 1903, were you connected with Min- 
erals Separation, Limited? 

A. Ido not recall the date without reference to the 
formation of Minerals Separation, Limited, but I was 
associated with the various gentlemen who formed 
Minerals Separation, Limited. 

Q. 20. In operating the Froment process what kind 
of oil did you use? 

A. We tried a large variety of oil. Hydrocarbons. 
heavy and light, certain fatty oils also. 

QO. 21. Will you give the specific names of these oils 
which you tried? 

A. Heavy and light lubricating oils, cylinder oils, 
lighting oils and even light volatile hydrocarbons. At 
this Jength of time I cannot recall all that were used, 
but I think of turpentine, oleines. There were doubt- 
less others, but I do not recall them specifically. Every 
effort was made to locate the factors which would make 
the Froment process successful and I know that a va- 
riety of oils were therefore experimented with to this 
end. 

Q. 22. What kind of an apparatus did you use when 
you first operated, or saw operated by others, the proc- 
ess set forth in the patent in suit? 

A. The apparatus that I first saw the agitation 
froth produced in as described in the specification re- 
ferred to was the ordinary gabbet apparatus consisting 
of a vessel with rotating cone and with suitable baffles. 
The cone was rotated at a high rate of speed, about 
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1000 revolutions per minute, and the size of the vessel 
was such as would contain about 2 litres of liquid. 

Q. 23. How was the concentrate removed from the 
remainder of the material when this apparatus was 
used? 

A. When I first saw this thick froth produced it 
was so coherent and resistant that we were able to re- 
move the greater portion by spooning it or ladling it 
from the surface of the liquid. But this was neces- 
sarily an imperfect method and a funnel with a long 
stem was then introduced into the liquid below the 
froth and water poured in through the funnel until 
the froth was floated over the rim of the containing 
vessel and the overflow caught in a basin placed be- 
Meaveli it. 

©. 24. Where did this operation take place? 

A. This took place in the experimental laboratory 
of Minerals Separation, Limited, at Aldermanbury 
Avenue, London he 

Q. 25. Did you operate the process in any other 
manner at the laboratory referred to by you in your 
last answer? 

A. Subsequently we fitted a spitzkast or spitzlutte 
apparatus to the battery of agitation vessels, and at the 
end of the series of these, upon which spitzkast or 
spitzlutte the agitation froth was floated off and the 
gangue allowed to sink. 

Q. 26. How was the material conducted from one 
vessel to another in the battery of agitation vessels, 
and how was it conducted from the battery to the spitz- 
kast? 
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A. My memory of the battery is that these were 
connected with one another by fairly broad pipes hav- 
ing regard to the size of each vessel and the end pipe 
was bent upwards and then downwards and discharged 
the contents of the last vessel onto a smail tray or open 
launder which communicated with the first spitzkast or 
spitzlutte. 

Q. 27. Was the connection between the last agitat- 
ing vessel of the battery and the spitzkast substantially 
similar to that illustrated in Figure 1 of the U. S. pat- 
ent 835,120, the patent in suit? 

A. It was so substantially in design, although this 
diagram appears to somewhat emphasize the height and 
the length of the pipe H. For the purposes of the illus- 
tration the spitzkast shown is placed in the reversed 
direction to the flow of the current through the battery. 
My memory of this apparatus is that the spitzkast was 
placed in the same line of flow and that there was a 
comparatively short length of pipe H. 

Q. 28. During the operation of this apparatus was 
an up-current of water maintained in the several spitz- 
kasten? 

A. At first this was so for the purpose of separating 
the gangue into heavier and lighter sands and slimes, 
for which purpose a small up-current was introduced 
into the spitzlutte at the bottom in order to suitably 
classify the gangue products as described. Subsequent- 
ly the spitzlutte were replaced by spitzkasten where no 
up-current was used. 

Q. 29. Do you remember whether this apparatus 


f 
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was built and operated before you applied for United 
States patent No. 835,120 in suit? 

A. That 1 cannot positively say, but I should think 
it very probable. This answer only refers to the point- 
ed box portion of the patent in suit, as the battery of 
agitation vessels was already installed and had been 
working in connection with the Cattermole process. 

Q. 30. Have you any knowledge as to whether an 
apparatus such as you have just described was ever put 
to practical use, as distinguished from use for a labor- 
atory demonstration? 

A. That I have no positive knowledge of; I can 
only say that [ think it is most likely that such appar- 
atus was used first of all in Australia, as a very efh- 
cient froth formation and separation was obtained by 
us in precisely this type of apparatus in Aldermanbury 
and the first apparatus for giving effect to this in Aus- 
tralia were, I believe, based upon it. 

©. 31. You have no personal or positive knowledge, 
then, I assume, as to whether apparatus of the type you 
have described was ever used in Australia or else- 
where for practical purposes as distinguished from a 
laboratory experiment. Am I correct in this? 

A. You are correct, as my work and those who were 
associated with me in this matter was mainly confined 
to investigation and experiment in London. 

Q. 32. When you for the first time saw a process 
operated according to the United States patent 835,120 
in suit, who was present and who actually conducted 
the operation? 


Buite & Superior Mining Company. Hots 
Deposition of Henry L. Sulman. 


A. Mr. Ballot was present and was supervising the 
experiment which was being performed by Mr. A. H. 
Higgins, who was working under our joint direction. 

Q. 33. What led to your presence and that of Mr. 
Ballot upon this occasion? 

A. At some date a week or two prior to our discov- 
ery of the air agitation froth, Mr. Ballot, Mr. Picard 
and myself had been in close consultation as to a nuin- 
ber of factors which we considered required finally in- 
vestigating and quantifying. They concerned mainly 
the operation of the Cattermole process, but also had 
in view the clearing up of a number of loose-end obser- 
vations noticed in previous developments of oil concen- 
tration work. Mr. Ballot, Mr. Picard and myself found 
it necessary to draw up a schedule of such factors as 
we considered required investigation, and we instruct- 
ed the experimental staff at A}jdermanbury to carry 
these out; the carrying out of fee investigations 
was done under the immediate supervision of one or 
other of us throughout the whole of them. The fac- 
tors to be investigated were as follows. In a report 
dated March 3, 1905, made by Sulman & Picard and 
addressed to John Ballot is recorded the work which 
the whole three of us were doing then and this report 
is not so much for the information of Mr. John Ballot 
as the putting on record of work which he and we had 
jointly done, for purposes of reference afterwards. In 
it we say on page 2: 

“We are in full agreement with the rest of Mr. 
Higgins’ observations and may summarize the 
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work now being done at Aldermanbury Avenue as 
the determination of the following factors:— 
“J. Influence of acidity on granulation. 
“2. Influence of temperature on ditto. 
“3. Influence of speed of gabbet agitation on 
granulation. 
“4, Influence of ratio of ore to liquor on gran- 
ulation. 
“5. Influence of metallic salts on granulation. 
“6. Influence of the size of particles and of the 
influence of slimes on granulation. 
“7. Influence of the amount of oil on granula- 
tion. 
“The above factors are being determined on 
(a) Oleic acid. 
(b>) Residuum oils. 
“Mr. Higgins’ present report is therefore the 
first instalment of the above scheme of trials.” 


Mr. Higgins was sending in in like fashion to Mr. 
Ballot the daily records of these trials proceeding under 
the joint supervision of the three of us. It was in the 
carrying out of the latter factor, namely, the amount 
of oil in its effect upon granulation that in reducing the 
amount used beyond all previous quantities in regard 
to the mineral, that we found granulation to decrease 
or even cease when a certain limit was reached and 
that coincidentally a mineral froth began to take its 
place. When we decreased the amount of oil to about 
.6 per cent. upon the ore, granulation had ceased to ap- 
pear and a very considerable proportion of mineral was 
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found to float to the surface as a thick froth. We still 
further decreased the amount of oil until we found 
that with .2 to .1 per cent. of oil on the ore practically 
the whole of the mineral came to the surface as a thick 
blackish matted froth. 


At the request of counsel for the complainants 
the Commissioner marks for identification the 
document referred to by the witness in his last an- 
swer as “Sulman and Picard Report March, 3, 


R05.” 


Q. 34. Can you remember at this date the substance 
of Mr. Higgins’ report which you refer to in the docu- 
ment idetnified as “Sulman and Picard Report March 
3, 1905,” or if you can, will you produce that report? 

A. This report has been handed to me by counsel 
and before referring to it I will state that at this date 
the discovery of the agitation froth had not been made. 
Mr. Higgins’ report therefore deals with some of the 
prior factors of granulation set out by us in our sched- 
ule of items to be investigated. Mr. Higgins’ report is 
dated March 2, 1905, and is headed “Report on the 
Conditions of Granulation.” It deals in detail with the 
results of (1) the influence of acidity in granulation, 
(2) upon the influence of heat on granulation, setting 
forth in detail the experiments which he tried under 
the directions he received (3) with the influence of the 
thickness of the pulp and (4) with the influence of 
peripheral velocity of cone. On the last page of his 
report he notes that experiments are also to be carried 
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out on the influence of the quantity of oil present in 
order to complete the information regarding granula- 
tion. 


At the request of counsel for the complainants 
the Commissioner marks for identification the 
document referred to by witness in his last answer 
as “Higgins’ Report March 2, 1905.” 


Q. 35. Do you remember whether Mr. Higgins ~ 
made any report setting forth the result of his investi- 
gation of the seventh topic named by you, namely, the 
influence of the amount of oil on granulation? 

A. Mr. Higgins submitted a record of the experi- 
ments he carried out in the investigation which was 
set him by us in regard to the influence of the amount 
of oil on granulation. This report or record of Mr. 
Higgins’ followed the usual course of such reports and 
was sent in a day or two after the facts had been 
noticed by us. This report is now handed to me by 
counsel and bears date March 16, 1905. It is headed 
“Further Report on the Conditions of Granulation” 
and under the next heading “Influence of the Percent- 
age of Oil” Mr. Higgins describes the formation of the 
float froth. 


At the request of counsel for the complainants 
the Commissioner marks for identification the doc- 
ument referred to by the witness in his last answer 
as “Higgins’ Report March 16, 1905.” 


Q. 36. As J understand you, to put the matter brief- 
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ly, Mr. Higgins was instructed to ascertain the effect 
upon granulation of varying the various factors of the 
Cattermole process and that while carrying out these 
instructions he found that with the quantity of oil too 
small to properly granulate the concentrates, flotation 
resulted. Is this the correct understanding? 

A. Mr. Higgins was a capable experimenter fully 
qualified to carry out intelligently all instructions given 
to him. The instructions given in regard to each of the 
factors was that they were to be investigated to their 
full limit in order to quantify and also to explore the 
limits of application of the Cattermole process. These 
experiments were carried out by him in the constant 
presence, although not the continuous presence, of all 
of the patentees, Mr. Ballot, Mr. Picard and myself, 
and he recorded the result of such experiments. 

Q. 37. Do you mean that while Mr. Higgins was 
conducting his laboratory work either you, Mr. Picard 
or Mr. Ballot or more than one of you together were 
present watching him? 

A. Ido mean that, although we were not present the 
whole of the time. Mr. Ballot had his office business to 
attend to and Picard and myself were also carrying out 
other investigations on the oil process at our labora- 
tory. Aldermanbury Avenue is situated about 5 min- 
utes’ walk from both these offices and one or other of 
us were constantly making journeys backwards and 
forward to Aldermanbury Avenue to see for ourselves 
the progress which the investigations were making and 
which Mr. Higgins was fully competent to carry out 


1618 Minerals Separation, Lintted, et al., vs. 
Deposition of Henry L. Sulman. 


on instructions received even when we were not present. 

Q. 38. I take it from your last answer that while 
you, Mr. Picard and Mr. Ballot, made occasional visits 
to the laboratory where Mr. tiga: working that 
Mr. Higgins was alone more or less of the time while 
conducting his work? 

A. He may, and probably was, alone for some 
periods, so far as Mr. Ballot, Mr. Picard and I were 
concerned, but others of the experimental staff of Min- 
erals Separation were also present at Aldermanbury 
Avenue, carrying on other researches which had been 
set them by ourselves at the same time. Minerals Sep- 
aration had several capable assistant experimenters, all 
of whom, or nearly all of whom, had been trained by 
us in oil concentration work and experiment, and 
whom we could rely upon to diligently carry out our in- 
structions without supervising them every minute of 
the time. 

Q. 39. Did some of these other members of the staff 
help Mr. Higgins in the investigation of the seven sub- 
jects referred to by you in Sulman and Picard’s report 
of Maren 3, 1905? 

A. My memory is that the other experimenters were 
engaged on the work other than the seven points men- 
tioned which had been set for Mr. Higgins to investi- 
gate, by us. 

©. 40. Were either yourself, Mr. Picard or Mr. 
Ballot present at the time Mr. Higgins first experi- 
mented in pursuance of the instructions set forth at 
the bottom of page 2 of the Report of March 3, 1905, 
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with an amount of oil falling within the limits designat- 
ed in United States patent 835,120 in suit? 

A. Mr. Picard and I were not present at the first 
discovery that by dropping the oil quantity below the 
last granulation limit the agitation froth was produced, 
but I have reason to believe that Mr. Ballot was present, 
as he came ’round to my office, and at once called me to 
go with him to see what had been the result of such oil 
diminution, and I went with him at once. The experi- 
ment was again carried out in my presence. I under- 
stood that it had been found to occur only a compara- 
tively short time before I was called to see the result 
of the carrying out of this No. 7 instruction to its 
miter limit. 

QO. 41. I take it that this was not the first informa- 
tion you had ever had to the effect that froth flotation 
could be secured by the use of a very minute quantity 
of oil; am I right in this? 

A. In regard to the formation of a froth of this na- 
ture, which is so specific in its character and in the 
presence of an amount of oil so relatively exceedingly 
minute as in this instance, this was the first time that 
1 had had experience of any such phenomenon. You 
have used the word “froth” as if this were a term 
widely applicable to float material produced at a liquor 
surface, but it has a very wide and loose use, and is 
frequently very misleading. If by “froth” is meant an 
assemblage of bubbles at a liquor surface, such bubbles 
being separated from each other by a contaminated 
liquor film, the majority of such froths would be use- 
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less for any purpose of separating mineral from gangue. 
Thus, we may have a soap froth which will carry but 
little mineral or gangue, and will differentiate between 
neither, we may have a saponine froth which will hold 
neither mineral nor gangue, and many other froths of 
the same nature. I have heard the float material pro- 
duced by the Froment reaction described as a froth, but 
it is a tender and evanescent assemblage of bubbles of 
carbon dioxide carrying mineral, and is not comparable 
in nature or character with the agitation froth de- 
scribed in the patent in suit. For a froth to be effective 
at ordinary ranges of temperature between, say, air 
temperature and well below boiling, the froth must be 
coherent and permanent for a considerable time. Such 
froths are typified in my experience only by the agi- 
tation froths produced by vigorously agitating an ore 
pulp with very minute amount of oil, that is to say, 
less than one per cent. on the ore in the presence of air. 
Therefore, in answer to your question, this was the 
first occasion upon which I had seen a heavy, thick, 
matted froth, which was permanent and coherent, pro- 
duced. 

Q. 42. Can you form any idea at this date as to how 
long a period of time elapsed after Mr. Ballot called 
your attention to Mr. Higgins’ operations under the 
seventh instruction referred to in the Report of March 
3rd, 1905, and the construction and operation of the 
apparatus which you have described as being substan- 
tially similar to that illustrated in Figure 1 of the 
drawing of the United States patent 835,120 in suit? 
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A. My memory is that the development of the agi- 
tation froth process, and in regard to apparatus to give 
effect thereto, was proceeded with, with dispatch and 
interest. If my memory serves, Mr. Higgins for a 
short time thereafter was engaged in finishing the in- 
vestigation of one or two factors still outstanding, and 
my memory further is that others of Minerals Separa- 
tion staff, among them Mr. Leechman, were occupied 
in getting together the agitation froth apparatus and 
experimental plant. This must have occurred in the 
week or two immediately following the discovery of 
what happened when oil was employed in quantities 
quite insufficient to granulate the minerals in the pulp. 

QO. 43. Referring to your answer to question 17, do 
you find anything in the Froment patent regarding agi- 
tation in two stages; I refer particularly to the example 
of his process described in lines 33 to 42 of the com- 
plete specification ? 

A. I do not find the two stages of agitation men- 
tioned in the example of I‘roment put to me, but I was 
interpreting the specification intelligently and according 
to the knowledge of any one who had had previous ex- 
perience in oil concentration work. I think it will be 
evident that the example quoted would be best carried 
out if precautions had been taken to bring the mineral 
into efficient contact with the oil before liberating a gas 
within the mixture. 


Adjourned to Wednesday, August 7th, 1912, at 
10:30 a. M., at the same place. 
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Met pursuant to adjournment. Present, coun- 
sel as before. 


Direct examination of Henry Livingstone Sul- 
man continued: 


©. 44. In the operations which you referred to in 
your answers to Questions 6 to 8, these operations hav- 
ing been originated by yourself and Mr. Picard, what 
kind of an apparatus did you use? 

-A. The apparatus we used was of laboratory type 
in all cases, that is to say, the vessels of various shapes 
were of glass, and the tubes and connections were of 
glass or India rubber; cylinders, beakers, bottles, basins, 
plaques and so on. In one or two instances small ad- 
juncts were made of tin or tinned iron. 

Q. 45. Will you describe, as nearly as you can now 
remember, the part of the apparatus used for mixing 
the oil and mineral? 

A. So far as my memory servesme, several types of 
mixing were employed. In some cases the mineral was 
pre-oiled in agitation apparatus of the cone-gabbet 
type, in other cases by vigorous hand stirring or by 
shaking in bottles. In other cases the mineral was not 
pre-oiled, but the oil was blown in by air, sometimes 
aided by steam, either as sprays in the case of non-vo- 
latile oils, or as vapor, in the case of the more volatile 
hydrocarbons. I remember that scent-spray bottles 
were used, and several arrangements of induction pipes 
for atomizing purposes. 
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©. 46. What degree of success did you meet with 
in operating this process with the apparatus you de- 
scribe? 

A. Our success in these operations was 6f very im- 
perfect nature, and our specification rather represent- 
ed a pious hope that we should ultimately attain suc- 
cess on these lines. The floats obtained were in ge: 
eral thin and tender, and were mainly of the nature of 
surface-tension effects at a water surface. We tried a 
great many experiments on various lines indicated, but 
in no case were we able to attain to a persistent and co- 
herent froth. After a considerable amount of time and 
experiments we discontinued our efforts in this direc- 
tion, owing to the small degree of success experienced 
and from the apparent improbability of such processes 
developing into a commercial method for mineral sep- 
aration from gangue. 

QO. 47. About what quantity of oil relative to ore 
did you use in these operations? 

[720 far as I remember, the quantities used of 
oily matter were always substantial, that is to say, they 
would always be in excess of one per cent. upon the ore 
taken. At that time we had no knowledge of the ef- 
fective use of quantities of oil below the proportions 
employed by Cattermole, and regarded these Catter- 
mole quantities as being likely to be required in flota- 
tion work of the nature we were experimenting upon. 

Q. 48. Is the apparatus which you have described 
as being used in these experiments of substantially the 
nature shown in Figures 1 and 2 of the drawings of 
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Sulman and Picard’s U. 5. patent 793,808, and are 
you the H. L. Sulman to whom that patent was 
granted? 

A. J am the Hen Sulman, ome oi theveramtees 
of this patent, and the apparatus shown in all three 
figures reproduces, diagrammatically, essential fea- 
tures in apparatus experimentally employed by us, al- 
though in none of the three cases are the diagrams 
shown exactly those of apparatus employed by us. The 
diagrams were prepared by us in consultation with our 
patent agent, and gave rather more precise expression 
to the type of experimental apparatus we had used in 
our laboratory. {[ may mention that our patent agent, 
Mr. Ball¢ntyne, attended at our laboratory and saw 
many of these experiments in order to aid us in the 
drawing of the diagrams referred to in this specifica-_ 
tion. 

Q. 49. You have described an apparatus substan- 
tially like that shown in Figure 1 of the patent in suit, 
No. 835,120, as having been constructed and operated. 
Will you state whether you built any other apparatus, 
at a later date, for the purpose of operating the pro- 
cess of patent 835,120? 

A. The apparatus shown in the diagram of the pat- 
ent in suit closely represents that which we jointly de- 
signed, and which was built at Aldermanbury avenue 
for the agitation-froth process. I gave expression to 
this point design in a drawing of about May 3rd, 1905 
(witness produces Report dated May 3rd, 1905, and 
drawing). This drawing confirms the description I 


Butte & Superior Mining Company. 1625 
Deposition of Henry L. Sulman. 


gave of the plant in my answer to question 27. This 
apparatus was built, under our supervision, by Min- 
erals Separation staff, at Aldermanbury avenue, and 
was subsequently modified in some details. JI made 
the drawing produced myself. I, personally, built no 
other apparatus, but was cognizant of the modifica- 
tions of the plant referred to. So far as my memory 
serves me, these modifications resulted in eliminating 
the aeration table for the treatment of the coarse 
sands, and I think it was not very long thereafter be- 
fore the up-currents to the pointed boxes were dis- 
pensed with. 

Q. 50. Did you see any other apparatus for operat- 
ing the process of the patent in suit at the laboratory 
at Aldermanbury avenue? 

A. My memory on this point is insufficient, so far as 
Aldermanbury avenue is concerned. Messrs. Minerals 
Separation afterwards took other works at Cowper 
emect, and later at Charlotte street, London, /. Cyin 
which further types of apparatus were built and op- 
erated. 

At the request of counsel for complainants, the 
Commissioner marks for identification the Re- 
port and drawing produced by the witness in his 
answer to Q. 49 as “Sulman and Picard Report, 
May 3, 1905, and “Sulman Drawing Accompany- 
ing Report May 3, 1905.” 


Q. 51. What was the next apparatus for the pur- 
pose of practicing this process which you saw, and un- 
der whose direction was it constructed? 
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A. Apart from Figure 2 of the drawing in the pat- 
ent in suit, as to which I have not answered, my mem- 
ory of the next type of plant is that it had a series of 
square wooden boxes for the agitation vessels, in place 
of the cylindrical glass vessels with baffles, which we 
had used hitherto. This plant was constructed by Min- 
erals Separation staff, under our supervision, at one of 
the works subsequently taken after the Aldermanbury 
avenue experiments. 

Q. 52. Do you remember where the laboratory was 
located in which the square box machine was built? 

A. I have no definite memory of the locality. I re- 
call that Minerals Separation for a while had a third 
works for experimental operations at Phipp street, 
London, but I cannot say at which of these works the 
square boxes were first erected. 

QO. 53. Will you please name in chronological order 
the different laboratories in which work was carried 
on for the purpose of demonstrating the process of 
the patent in suit? 

A. Subject to correction, I think the order was our 
own laboratory in London Wall, where from 1902 
until March, 1904, all the experimental work in con- 
nection with oil concentration processes was carried 
out; even subsequent to this date a considerable volume 
of research work was always proceeding on these mat- 
ters at our laboratory. The first experimental works 
taken by Minerals Separation was at Aldermanbury 
avenue, and thereafter, subject to correction, I think 
the order of the other works was Phipp street, Cowper 
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street, Charlotte street, and, finally, Kings John’s Court, 
Great Eastern street, all in London, E. C. 

QO. 54. In the use of the apparatus, represented sub- 
stantially in the patent in suit, and shown in the 
sketch identified as “Sulman Drawing Accompanying 
Report May 3, 1905,” which apparatus, I understand, 
was operated in the Aldermanbury avenue laboratory, 
what was the purpose of classifying the gangue ma- 
terial by means of the three spitzkast or spitzlutte 
shown? 

A. The object of the classification of the gangue 
in the compound spitzlutte, shown in the drawing re- 
ferred to, is set forth in our Report of May 3rd, 1905, 
wherein it is indicated, that by this means any coarse 
oiled mineral particles, not caught up and floated off 
with the froth, may be induced to sink in the first 
compartment of the spitzlutte, and freed from +he fine 
sands or slimes, with the idea that such oiled mineral 
might be recovered from the sunken product by pass- 
ing over the aeration table. At the date of our Re- 
port, May 3rd, 1905, we had not fully grasped how dense 
and coherent the agitation froths were, and having 
regard to the previous flotation experiences we an- 
ticipated that a considerable quantity of the coarser 
mineral particles would not be held in the froth, and 
that special steps. would be required to deal with this. 
We shortly found thereafter that such precautions 
were practically unnecessary, and, as I have stated, 
they were subsequently discarded. Naturally, the pro- 
portions and size of the heavy mineral particles would 


1628 Minerals Separation, Limited, et al., vs. 
Deposition of Henry L. Sulman. 


be dependent on the mesh of crushing adopted for the 
particular ore submitted to such a method of separa- 
tion as described in the patent in suit, and such a mesh 
was adopted in subsequent operations as would permit 
practically all the mineral particles being retained by the 
froth. 

Q. 55. Can you remember, at this date, about how 
long you continued the use (by “you” I intend to in- 
clude Minerals Separation or the parties in interest) 
of the apparatus shown in the drawing accompanying 
Report of May 3, 1905? 

A. My memory does not serve me accurately, al- 
though my impression is that the period was a com- 
paratively short one. The various members of Messrs. 
Minerals Separation staff were actively engaged, un- 
der supervision, in developing the mechanical details 
of the apparatus, indicated in the drawing, and pro- 
“gress, in taking advantage of the specific characters 
of the froth, was rapid. 

QO. 56. Was more than one apparatus constructed 
following substantially the drawing accompanying Re- 
port of May 3, 1905? 

A. Several sets of apparatus for continuous work, 
all closely following the essential principles of the 
drawing, were constructed, and small test apparatus 
was also designed by us for the experimental investiga- 
tion of parcels of ore too small to be employed in the 
continuous apparatus, and for experimental work in 
connection with new ores. 

Q. 57. As I understand the matter, the first ap- 
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paratus following the design shown in Sulman draw- 
ing accompanying Report of May 3, 1905, was a small 
laboratory apparatus. After the construction of this 
first apparatus, was a comparatively large-size ma- 
chine, built on the same general design, and if so, about 
what were the dimensions and capacity of such larger 
machine? 

A. It is difficult to draw a hard and fast line be- 
tween what is laboratory apparatus and one of com- 
mercial or practical utility. The drawing in the pat- 
ent in suit and the drawing by myself, before referred 
to, show glass agitation vessels combined with a spitz- 
lutte apparatus which was 2 feet, 6 inches in length. 
This apparatus was capable of treating a very con- 
siderable quantity of ore, and if operated continuously 
would probably have been able to efficiently deal with 
perhaps half a ton of ore in twenty-four hours; pos- 
sibly more. The next apparatus was built of consid- 
erably larger capacity, in which plant the glass vessels 
were replaced by wooden ones, and the capacity for ore 
treatment again greatly increased. [ cannot from 
memory give the dimensions of this next type of ap- 
paratus. Several plants of this nature were built, 
from time to time, of varying and increasing capacity, 
details of which, after this lapse of time, I cannot 
carry in my own memory. There were square boxes 
for agitation purposes, retaining at first the cone mix- 
er, but afterwards the cone agitator of the gabbet type 
was replaced by cross-shaped agitators with four arms 
at right angles. 
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Q. 58. Can you remember how many of these ma- 
chines were built following generally the plan of the 
drawing accompanying Report May 3, 1905? 

A. There were several, but I cannot say how many; 
as after a while subsequent to Aldermanbury avenue 
works the working of the larger scale plants and their 
erection passed more specially into the hands of the 
Minerals Separation staff at these various works, and 
my own work in connection therewith became of a 
more consultative nature. Work was also done in 
Australia, of which I have no personal knowledge. 

©. 59. - After Minerals Separation, Limited, moved 
from Cowper street to. Charlotte street, was one of 
these machines constructed by you or under your su- 
pervision ? 

A. I do not remember that a plant of this nature 
was constructed under my supervision at Charlotte 
street. 

©. 60. Did you see such an apparatus constructed 
at Charlotte street? | 

A. I did. 

QO. 61. Did you see that machine after it was com- 
pleted, and did you see it operated? 

Pee ledid: 

Q. 62. Did you yourself participate in the opera- 
tion of that machine? 

A. No, my memory is that I only saw it whilst it 
was being worked by the Minerals Separation staff. 

Q. 63. Can you give us some idea of the size and 
capacity of this machine which was constructed at 
Charlotte Street: 


Butte & Superior Mining Company. 1631 


x * 


Deposition of Henry L. Sulman. 


A. No, I am afraid my memory is not sufficiently 
accurate to give you any details of its size or capacity. 

Q. 64. Did this machine constructed at Charlotte 
street have glass agitating vessels, or of what material 
were they made? 

A. They were made of wood, so far as my mem- 
ory serves me. 

Q. 65. They were larger than the glass agitation 
vessels first made, were they not? 

fe Certainly, 

Q. 66. Did the battery of agitating vessels dis- 
charge the pulp into a launder or upon an apron, such 
as designated by the letter O in Figure 1 of the draw- 
ing of the patent in suit? 

A. My memory is not particularly accurate to give 
you a definite answer. 

©. 67. Did the machine constructed at Charlotte 
street have a series of spitzkast or spitzlutte? 

A. I believe that there were no compound spitz- 
kast at Charlotte street, that is to say, of the series 
type for the grading of the gangue into different sizes. 

Q. 68. Can you state approximately the capacity of 
the agitating tanks forming part of the machine built 
at Charlotte street; by approximately I mean whether 
the capacity was one gallon, say, or twenty gallons, or a 
hundred gallons? 

A. My memory of the mechanical details and the 
capacities and dimensions of the Charlotte street plant 
is now somewhat vague, but the capacity would be cer- 
tainly greater than one gallon for each agitation box, 
and considerably less than one hundred gallons. 
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Q. 69. Was the diameter of these agitating tanks, 
that is, of each of them, about three or four feet or 
more? 

A. Certainly under three or four feet; much un- 
der. 

Q. 70. And about what was their height? 

A. I do not accurately remember the number or 
the respective sizes of the agitating vessels which were 
provided at Charlotte street. My impression is that 
the size progressively increased, to a certain extent, 
and the largest may have had agitation boxes two feet 
or perhaps more in depth. 

Q. 71. Did you have anything whatever to do with 
the designing of this machine which was built at Char- 
lotte street? 

A. I was no doubt consulted as to its design, but | 
do not remember any very specific points in connec- 
tion therewith. 

QO. 72. How did the results secured by the operation 
of the Charlotte street machine compare with those 
secured by the use of the apparatus having glass agi- 
tating vessels which [ understand was the first ma- 
chine built to operate continuously ? 

A. Speaking generally, the same high recoveries 
of mineral were obtained in the large, as in the small, 
apparatus. , 

Q. 73. Is the machine which was built at Char- 
lotte street the last one that was built, following the 
design shown in Sulman drawing accompanying ac- 
companying Report of May 3, 1905? 
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A. I do not know that I have stated that the ap- 
paratus built at Charlotte street followed with exact- 
ness the drawing of the patent in suit or the drawing 
which I made under date of May, 1905, but it followed 
this drawing and design in all essentials. Thus, it 
had a battery of communicating agitating vessels, 
through which the pulp was passed continuously with 
high agitation of the pulp in each, the passage of the 
pulp through these agitation vessels being serial. The 
agitation vessels were connected with spitzkasten, in 
which the agitation froth generated, was floated off, 
whilst gangue was permitted to sink therein. I have 
stated that in the Charlotte street plant the glass ves- 
sels were replaced by square wooden boxes, and that 
the type of agitator was also changed. As I have stat- 
ed before in connection with the mechanical expression 
which was given to the drawing in the patent in suit, 
at Charlotte street and the other works, my memory 
is not accurate. 

1 should say that in essentials all the plants built by 
Minerals Separation have followed the design given 
in the patent in suit, subject to such mechanical modi- 
fication as the practice of the process would naturally 
lead to on a large scale. 

©. 74. In the operation of the apparatus shown in 
Sulman drawing accompanying Report May 3, 1905, 
and in the operation of the subsequent machines of 
that type which were built up to the time of and in- 
cluding the apparatus built in the laboratory on Char- 
lotte street, was all of the valuable part of the ore re- 
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eovered as a froth, or did more or less of the mineral 
sometimes float as a film? 

A. A froth separation of the valuable mineral was 
always aimed at and substantially obtained. If film 
flotation was effected that was an indication that the 
plant was not being operated to its purpose and best 
effect, and the plant operations were thereupon adjust- 
ed and regulated to give a coherent froth and not a 
film. 

©. 75. Then, as I understand it, during the opera- 
tion of these machines more or less mineral did float 
as a film at times; am I right? 

A. No. Ido not thimkyou are correct there, Un- 
less the running of the plant were in any way hindered 
or interfered with, such as by a temporary failure of 
the ore supply, or at the beginning and the end of the 
operation, no film flotation was permitted. 

©. 76. When the film flotation was noticed what 
operations were adjusted and regulated, and in what 
manner were they adjusted and regulated to give a co- 
herent froth and not a film? 

A. Broadly speaking, films would be formed by 
pulling out the froth produced, by the surface tension 
effect of a large free water surface on the spitzkasten; 
therefore, it was necessary to run the agitation por- 
tion of the plant to an extent which would produce a 
froth capable of occupying the free water surface of 
the spitzkast. Thus, on starting the plant the first 
portions of froth would be pulled out into a film for a 
few minutes, and by this means the surface tension of 
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the water was reduced. Thereafter the froth piled up 
and covered the surface of the spitzkasten without 
further surface tension breakdown. The two adjust- 
ments therefore necessary to be made to prevent the 
destruction of the agitation froth potentially produced 
at the point where the pulps entered into the spitz- 
kast were to keep the supply of ore up to the capacity 
@ierne particular plant, and, secondly, to avoid too 
rapid a liquor overflow from the spitzkasten. Another 
point which required observance was that the tem- 
Merature of the circuit should be maintained at the 
degree found most suitable for the production of co- 
herent froth with any given ore. 

Q. 77. Did the flotation of mineral in the form of 
a filmgoccur at any time other than at the beginning 
of the operation of the apparatus when the froth was 
first beginning to spread over the water surface, and 
at the end of the operation, when the froth was leav- 
ing the water surface? 

A. In my experience at such times, and also by 
temporary interference with the other conditions 
which I have mentioned, such as irregularity in supply 
of ore or oil, or considerable fluctuations in tempera- 
ture. Given the proper conditions ascertained in re- 
gard to each plant and ore operated upon, a production 
of a coherent froth was continuous whilst such con- 
ditions were maintained. 

Q. 78. As I understand your explanation of one of 
iMewcamses Of the appearance of the mineral in the 
form of a film as distinguished from a froth, this 
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cause consisted in the fact that when the amount of 
froth was not sufficient to cover the entire surface of 
the water, in the spitzkast or spitzlutte, the froth did 
not have sufficient coherency to maintain itself as a 
froth, but spread out as a film; am I right? 

A. That is so. The surface tension of water is a 
force of very great magnitude, capable of breaking 
down liquid and plastic materials into films of great 
thinness. This is a fact known generally, and it would 
be the obvious precaution to apportion the spitzkasten 
surface to the requirements of the float material yield- 
ed by any given ore. 

©. 79. In what way was the oil added during the 
operations with the apparatus which we have been dis- 
cussing ? 

A. Two methods I recall were used for adding the 
oil according to the size of the plant operated. In 
small scale apparatus the quantities of oil were rel- 
atively so small that 1f these were added drop by drop, 
intermittencies of oil supply might well occur, and 
due regulation of such small quantities was difficult. 
In such cases a solution of soap, that is to say, oleate 
of soda, was employed, and this solution, containing 
the oil in a more dilute condition, was capable of closer 
regulation and quantification. The soap solution on 
falling into the acid liquor of the mixer was immedi- 
ately decomposed into very finely disseminated glob- 
ules of oil and efficiently oiled the mineral without risk 
of intermittency of oiling. In the larger scale appa- 
ratus the oil was added directly either by drops or in 
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a very thin stream, as the proportion of mineral pres- 
ent was sufficient to engage all the oil, as, and when 
added. The oil was added in the first of the series 
of mixers to the pulp containing the ore. 

Q. 89. Following the operation of the apparatus 
made at Charlotte street, in what kind of an apparatus 
did you next see tests of the process of patent 835,120 
in suit? 

A. I have no distinct memory of the details or size 
of the various plants built and operated at Charlotte 
street. I was consulting metallurgist to Messrs. Min- 
erals Separation, Limited, and my time was very 
lameely occupied in further research into oi! processes 
on their behalf. My time was not exclusively retained 
by Minerals Separation, Limited, and I have and had 
a large private professional practice to attend to. The 
mechanical details of the various plants were left 
largely in the hands of Minerals Separation, Limited, 
and my services were only required now and again 
upon any special matters which might arise. 

Q. 81. Have you any recollection of seeing an ap- 
‘paratus constructed by Minerals Separation after the 
plans of an apparatus operated by the Sulphide Cor- 
poration in Australia? 

A. I was not personally cognizant of the work done 
in Australia, beyond knowing that Minerals Separa- 
tion were in constant communication with their own 
Staff in Australia, and I believe, with the officials of 
the Sulphide Corporation. No doubt I was told by 
Mr. Ballot of the work which was done in Australia, 
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and I have no doubt that I saw apparatus constructed 
by Minerals Separation after plans or apparatus op- 
erated by the Sulphide Corporation, but I have no rec- 
ollection of any specific details thereof. 

©. 82. Do you remember of having seen drawings 
or a description of the plant of the Sulphide Corpora- 
tion, that is, the Minerals Separation plant in Aus- 
tralia? 

Ww, Jt is possiblemthat [| saw drawinese@and ead 
the description of such plant, but I have no memory 
of this. 

QO. 83. Do you remember of receiving any request, 
at this period of time, to make an endeavor to recover 
the valuable part of the mineral more fully in the form 
@i 2 iroth, asediammenished irot a ilme 

A. I have no recollection of any such request, ny 
impression being now that at that period the separa- 
tion was always effectively in the form of a froth, but 
it is quite possible that the apparatus required adapt- 
ine (o thesncqiinements of an ore in recard to the 
production of the most coherent froth. 

©. &4. You do remember, then, do you not, the 
necessity of making some changes in the apparatus at 
London for the purpose of securing a coherent froth; 
am I right? 

A. About the beginning I think, of 1907, and from 
that date onwards until the end, I think, of 1910, that 
is, if | am correctpioma period of about our years, 
Mr. T. J. Hoover was appointed works manager and 
engineer for Messrs. Minerals Separation plant, and 
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continued to act in that capacity. During this period 
I had very little to do with the mechanical details of 
the plant, and, in fact, was not so often present at the 
moiks. | am, thereforc, not well acquainted with the 
details of mechanical changes in the apparatus used 
in London throughout this period, and I understand 
that the question asked would fall within this period. 

>. Prior to the emgacemcnt of Mie To): 
Hoover as engineer, do you rememiber the necessity of 
making changes in the apparatus at London for the 
purpose of securing a coherent froth? 

A. My memory of the froths produced is that they 
were always coherent when produced, and that it was 
only necessary to prevent their being broken down by 
means of the factors, which I have already described. 
{ remember that the tray or launder was gradually 
dispensed with, but when, and over what period it 
disappeared, I have no distinct recollection. 

QO. 86. Did the idea of dispensing with the tray or 
launder originate with you and Mr. Picard and Mr. 
Ballot? 

A. That I have no distinct recollection of, though 
it was doubtless discussed between us. 

©. 87. Was the tray or launder dispensed with be- 
fore or after Mr. T. J. Hoover was appointed works 
manager and engineer for Messrs. Minerals Separa- 
imoayeletd.; In this connection | assume that the tray 
or launder referred to by you is that designated by the 
etc 1, Piowre 1 of patent 835,120 in suit, and 
designated by the word launder in Sulman drawing 
accompanying report May 3, 1905° 
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A. That I am unablewo say. 1 have no recollec 
tion of the period at which it was discarded. 

Q. 88. What was the reason the tray or launder 
was dispensed with? 

A. I should think for the purpose of making the 
plant more compact and for diminshing the free water 
surface. 

©. 89. What was the purpose in using the launder 
or apron in the first place? 

A. Merely, I think, to convey the sufficiently agi- 
tated pulp to the surface of the spitzkasten. There is 
no apparent reason why the spitzkasten should not 
have been placed fully against the end of the outlet 
pipe. Possibly, also at that time, when we were un- 
der the impression that coarse oiled particles might 
not be caught in the froth, we wished to bring them in 
contact with air and float them initially by skin flota- 
tion or surface tension effect, and thus get them 
caught up in the froth. As I have pointed out, this 
was a difficulty which we subsequently found not to 
occur to any appreciable extent, but no doubt the 
launder persisted in the general type of the apparatus 
long after its fancied use had become unnecessary. As 
usual in plants of such nature, compactness was con- 
stantly sought after. We were aware before the date 
of the patent in suit, that coarse oiled particles could 
be floated by surface tension effect at the water sur- 
face if they were brought previously into contact with 
air. 

©. 90,” You havemrercimcdmio tic presence soteainenn 
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the Elmore process. It is a fact, is it not, that in the 
elmore process an amount of mineral was floated in 
excess of that which could have been floated by the 
buoyancy of the oil alone? 

A. Ihave seen it stated that in the Elmore process 
an amount of mineral could be floated in excess of that 
due to the buoyancy of the oil alone, but my expert- 
ence of that process is that the mineral floated was 
amply accounted for by oil buoyancy, having regard 
to the amountsof mineral and the mass of oil in which 
imey were carried, It is, however, a fact that the El- 
more separated oil and mineral did usually contain a 
few small bubbles of air and also small globules of 
water. These could be seen when a layer of the sep- 
arated oil was spread out in a thin layer upon a white 
plate. In examining these films it was obvious to me 
that the small air bubbles were in no case attached to 
the mineral, but were held suspended in the mass of 
the viscous o11 used. 

©. 91. Have you been continously acting in a pro- 
fessional capacity for Minerals Separation, Limited, up 
to the present time? 

A. I think, without intermission, since the begin- 
ning of 1905. Also for a period before that time, with 
about six months interregnum. 

©. 92. In conducting the operations with the differ- 
ent machines for demonstrating the process of patent 
835,120, and particularly in the supplying of oil there- 
to, as set forth in your answer to question 79, what 
means did you adopt for the purpose of adjusting the 
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quantity of oil to an amount equal to a fraction of one 
per cent. on thercue. 

A. In continuously acting plant the rate of feed of 
the ore was known and the amount of oil requisite to 
give a fraction of one per cent. upon the ore was cal- 
culated; the oil was contained in a reservoir above the 
first agitation mixer, which reservoir was provided 
with an accurately ground tap; this was then turned 
and the number of oil drops necessary to give a cer- 
tain volume in a graduated measure temporarily placed 
beneath it, was counted. When the number of drops 
was in accordance with the amount of ore to give the 
required proportion, the tap was left turned to that ex- 
tent, the graduated measure was withdrawn, and the 
ore supply and liquor started. In smaller demonstra- 
tion froth plant, such as the bottle or slide machine, 
the oil was added in the requisite number of drops by 
means of a pipette or dripping tube. 

©. 93. What measures were adopted in the continu- 
ous machine for feeding the ore at a constant rate? 

A. NMleehanical types of ore feed were adopted, such 
as are well known in practice, such as the belt convey- 
or, combined with a hopper, whose discharge apex 
fica yeroucncd the belt; at a given speed of travel of 
the belt a uniform quantity of ore was delivered to the 
mixer, provided the hopper was kept filled, and this 
amount could be determined with fair accuracy. 

QO. 94, Will you describe, in detail, the complete 
operation as performed in a bottle, as referred to by 
you in your answer to question 92? 
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A. A weighed amount of powdered ore crushed to 
suitable fineness was nuxed in a bottle with about four 
times its weight of water. Sulphuric acid was added 
until the pulp had definite acidity, such acidity being 
below one per cent. of the pulp. The requisite quantity 
moll, namely, a fraction of one per cent. Woon the ore, 
was then added by means of a pipette. Sufficient space 
was left in the bottle to include a substantial amount of 
auc or free space above ihe pulp level. The contents of 
the bottle were then warmed by immersion in a warm 
water bath until a temperature of about 40° Centi- 
grade was reached. The bottle was then closed by a 
tightly fitting cork and the contents shaken for some 
minutes with considerable violence by hand. The agi- 
tation was stopped, when on placing the bottle upright 
and keeping it stationary a thick froth of mineral rose 
{o the surface, when the sands that sank to the bottom 
of the vessel were visually deemed to be sufficiently de- 
Peeted of inineral, ancl when the gangue slimes, still in 
suspension in the liquor, showed by their color or 
whiteness that the slimed mineral had also been re- 
moved into the froth. Different degrees and times of 
agitation would be necessary with different ores and 
with varying oils. The temperature might also be 
varied and the amount of acid necessary to produce 
sensible acidity would also vary with the nature of the 
ore constituents. 

Witexemoval of the froth from the bottle was not so 
easy a matter, quantitatively. It could be done to some 
extent by floating off the froth by addition of water 
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through a funnel, but special types of apparatus were 
evolved by us to ensure a better collection of the froth. 

©. 95. \What chatmetentstic of the overconstiimentc 
would necessitate varying the amount of acid to pro- 
duce sensible acidity? 

A. <Any substance present in the ore which would 
combine with sulphuric acid, such as metallic or alka- 
line earth oxides, hydrates, carbonates, or, in fact, any 
substance decomposed by highly dilute sulphuric acid. 

Q. 96. In other words, if I understand you, in order 
to produce the necessary sensible acidity it would be 
necessary to add enough acid to react with the sub- 
stances you have mentioned in order that some free 
acid might remain; am [ right? 

A. Certainly, with acid of that dilution. 

O. 97. Do you remember who took up the question 
with your patent solicitors of making application for 
U.S. patent 835,120 in suit, whether yourself, Mr. Bal- 
lot, Mir. Picard, or s¢hou 

A. I think we all three of us saw Mr. Ballantyne on 
the matter. 

Q. 98. Did you ever see an apparatus in the labora- 
tory or works of Minerals Separation in which there 
were a series of spitzkast or spitzlutte, the first having 
the pulp delivered to it over an apron or launder lead- 
ing from the agitator, the first spitzkast delivering 
froth or float material of some kind over its upper edge 
and delivering ore still containing some valuable min- 
eral from its lower point upon an apron leading into 
the second spitzkast, and so on through a series of 
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three or four spitzkast. Such an apparatus was de- 
scribed in an article in the Engineering and Mining 
Journal, dated April 30th, 1910? 

A. Ido not recollect such an apparatus. 


The Commissioner notes that a copy of the 
article referred to was handed to the witness. 


2°29. Was the copy of Mr. Higgins’ report, re- 
fered tO in Sulman andePicard’s report of Mareliy 3; 
1905, accompanied by a letter from Mr. Ballot? 

A. There would be no necessity for a covering let- 
ter, as we were seeing Mr. Ballot daily, and he may 
have handed me the report personally, but from the 
opening sentence of our report I acknowledge the re- 
ceipt of this copy with curve diagrams, which makes 
it possible that it was sent around to my office by hand, 
with a covering letter. Mr. Ballot always required us 
to acknowledge receipt of documents, but I have no 
recollection of any covering letter. 

©. 100. Were the seven instructions summarized in 
Sulman and Picard’s Report of March 3rd, 1905, con- 
veyed to Mr. Higgins in writing? 

Pee \cs, in this manner: Mr. Ballot, Mr. Picard 
and I had several consultations shortly prior to this 
time, and jointly determined upon the list of factors to 
be investigated. These were written out by myself in 
consultation, and in the presence of Mr. Ballot, and, I 
timak, Mr. Picard, and were handed to Mr. Higgins 
either by myself or Mr. Ballot. 

Q. 101. Can you produce these instructions which 
were given to Mr. Higgins? 
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‘Nor i cannon 
. 102. Have you a copy of them? 
No, 1 have no copys 
103. Where were you and Mr. Ballot and Mr. 
Picard when this consultation took place? 

A. My memory is that it was at our offices at 44 
London Wall. 

©. 104+. You are not sure whether Mr. Picard was 
Pre. CuiOr 10t) 


O PO > 


A. I know Mr. Picard was present at the consulta- 
tion when the factors to be investigated were mutually 
agtecd: by all thirceroumies. | ail not sine witernen se 
was present when these were written out by myself. 

©. 105. Have you ever seen any flotation concentra- 
tion process, whether an oil process or not, in actual 
commercial use, as distinguished from demonstrations, 
tests and experiments? 

A. I do not recall having seen any flotation concen- 
tration process in actual commercial use, if this means 
witnessing the running of a plant 


dtea ime, pital 
have seen large scale runs made in commercial size ap- 
paratus at Minerals Separation works and in the EI- 
more oil buoyancy plant. 

Om@emr it is a facteis it not, thaimim actual mull 
operations at a mine or any place where ore 1s being 
practically concentrated, the rate of flow of the ore- 
containing pulp varies from time to time, and that the 
ratio between the water and ore in the pulp is also a 
varying factor? 

A. That is so tomamecitaiimextent; ihe vaniation. 
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would to some extent be accidental, as in all concentra- 
tion processes it is necessary for their best work that 
uniformity of conditions should be observed and pre- 
cautions, in all well regulated plants, are taken to se- 
cure such uniformity. 

Q. 107. In operating with the process which patent 
835,120 in suit purports to set forth, did you devise 
any means for maintaining the amount of acid and oil 
relative to ore set forth in that patent when operating 
upon the pulp flowing at a varying rate, and contain- 
ime a varying percentage of ore to water? 

fe in the plant devised to give effect to.the process 
Meseribed in the patent in swit at the experimental 
works of Minerals Separation, there were no difficul- 
ties in obtaining uniformity of pulp, of ore supply, and, 
mmererore, Of ratio of ore to liquor. In these casés, 
owing to the fact of the location of plant in London, 
the ore was dry crushed, and hence could be measured 
with fair accuracy and proportioned to water in such a 
manner as to insure uniformity. 

Oel0s. Yow never had an opportunity, then, I as- 
sume, for attempting to apply the process under ordin- 
ary operating conditions where the rate of flow of pulp 
Varies from time to time, and where the ratio of ore to 
mater in the pulp also varies from time to time, and 
often, as I understand, with quite great irregularity? 

A. Personally I have had no occasion to apply this 
oil concentration process to conditions that you have 
named, but it does not occur to me from my experience 
in cyaniding on a large scale, that there would be any 
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difficulty in applying well known types of apparatus to 
insure such uniformity of condition as is necessary. 


Adjourned to Thursday, August 8th, 1912, at 
10:30 A] Myeamiie same place. 


Lonpon, August 8th, 1912. 
Met pursuant to adjournment. Present, counsel 
as before. 


Direct examination of Henry Livingstone Sul- 
_man continued: 


©, 109. KReterrins to your references to the lannde: 
or tray, corresponding to that indicated by the letter 
©; in the patemieim Sint, will you state whether tiie 
process operated to produce a better froth when the 
launder was used, or in the latter apparatus in which 
the launder was dispensed with? 

A. I could not definitely say, for this reason: The 
launder was practically a continuation of the flow of 
liquor from the last agitator to the still surface of the 
spitzkast. The liquor flowing down it was therefore 
in motion, and no froth could form there, the necessity 
for the formation of a froth being a comparatively 
quiet water surface or mass, which the froth can rise 
through without interruption. No froth formed, that 
I can remember, in the launder, but it built up on the 
surface of the spitzkast as close to the launder as the 
flow of liquor permitted. We obtained good froths on 
the spitzkast in this way of the type that was termed 
by us a mat froth or a cauliflower froth, amounting in 
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thickness to one or two inches. Sometimes, to my 
memory, even more. The surface of our spitzkasten 
was rather large at first, and by diminishing this area 
we found we could pile the froth up to a greater thick- 
ness. The gradual elimination of the tray or launder 
was contemporaneous with a restriction of the spitz- 
kasten surface. In the latter types of froth separators, 
which embodied both these factors, we certainly did ob- 
tain a thicker piled up froth, but it is difficult to say 
how far this was due to the elimination of the tray or 
launder, or to the restriction of the spitz surface. As 
I mentioned yesterday, one object of the launder was 
to give the coarse oiled mineral particles in the pulp 
which might not be caught in the froth initially a 
chance of floating at the water surface contemporane- 
ously with the formation of the froth in the spitz box. 

QM. 110. Will you kindly, for the purpose of making 
our terminology clear, distinguish between what I 
think has been referred to by us as “froth flotation” 
and “film flotation” ? 

A. We have generally confined ourselves in speak- 
ing of froth to the specific type of froth produced by 
the process described in the patent in suit. This froth 
consists of an assemblage of bubbles of air, with some 
traces, perhaps, of other gases, but mainly air, the bub- 
bles being of varying sizes from exceedingly minute 
Pies to quite laree bubbles. The liquor surfaces of 
these: bubbles are highly contaminated and associated 
with the slightly oiled mineral. The mineral particles 
are of all sizes, from the finest slime mineral up to 
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particles of sensible size, say, 60 mesh, sometimes even 
coarser. The slime raineral particles appear to be 
closely associated with each other and with the larger 
particles, at times, in the form of spongy flocks, the 
whole mineral being so intermixed, as regards its vary- 
ing sized particles and flocks and with the air bubbles, 
as to form coherent froth of somewhat spongy nature. 
The nature of the froth varies somewhat with different 
minerals, but all have the same specific matted, coher- 
ent and persistent characters when the plant and proc- 
ess are operated to their best purpose and effect. The 
froth so obtained when broken down by mechanical 
means or by draining results in a deposit of the min- 
eral particles, which exhibit to the touch and upon in- 
spection no visible traces of oil, and one would not sus- 
pect the presence of oil therein unless an analysis were 
made. One essential for such a froth is the inclusion 
therein of slime mineral, as without the aid of such 
fine material our experience is that the specific agita- 
tion froth we obtain normally cannot be formed. 

©. 111. In the prosecution of the applications for 
patents in various countries upon the subject-matter of 
the United States patent 835,120 in suit, were you : nd 
Mr. Picard and Mr. Ballot all consulted regarding the 
various steps necessary from time to time; I mean, as 
obstacles or objections arose, as they might have arisen, 
to the grant of such patents, were you and Mr. Picard 
and Mr. Ballot consulted as to the responses to be 
made to the various Patent Offices? 

A. Doubtless we were all three in close consultation 
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with our patent agents in all these matters from first to 
last. 

Q. 112. Do you remember of having been consulted 
in regard to the prosecution of an application for a 
German patent upon this subject-matter? 


By Mr. WiLtiams: Objection is made to any 
reference to an application for letters patent in 
Germany, as wholly irrelevant to any of the issues 
in this controversy. 

A. I have a broad memory that we were consulted 
on all matters in connection with grants or objections 
to grants of patents in various countries, and [ have a 
memory that some such consultations took place in ref- 
erence to the German grant, but I should require to 
refresh my memory before I could recall any details of 
this. 

©. 113. Regarding the prosecution of this applica- 
tion for a German patent upon the subject-matter of 
the United States patent in suit, is your memory clear 
upon the ultimate issue of that prosecution, namely, as 
to whether such a patent was finally obtained and per- 
mitted to remain in force? 

By Mr. Wiritams: In view of the fact that 
the matter,meferred to is utterly irrelevant to the 
issues of suit, and is further a matter of pub- 
lic record, as to which the documents will speak 
for themselves, the witness is directed to confine 
his answer to an affirmation or denial as to wheth- 
er or not he remembers the matter inquired of in 
the question. 
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Ae il really donsememeni er. 

@. 114. Do you mean, by this answer, that you dis- 
tinctly affirm that you do not remember whether or not 
a German patent was granted upon the subject of the 
United States patent here in suit, and that you do not 
remember whether or not such a patent, if granted, 
was permitted by the German Patent Office or court to 
remain in force? , 


By Mr. WittiamMs: Same instructions. 


1 do nemiememnber that a German patented 
granted to us. 

©. 115. Do you remember that a German patent 
was not granted upon the subject-matter of the United 
States patent here in suit? 


By Mr. WittiamMs: Same instructions, it be- 
ing noted that the objection is included in the in- 
structions. 


A. This is now my impression and belief. 

©. 116. Do you remember that application was 
made for a German patent upon the subject-matter of 
the United States patent here in suit? 

iN, IL alos 

©. 117. In carrying out the process which the 
United States patent in suit purports to disclose, is it 
necessary in operating upon a flowing pulp, having an 
irregular rate of flow, and carrying a varying amount 
of ore, and possibly carrying ores of varying degrees 
of richness, that some means should be adopted for 
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controlling the feed of oil to the pulp whereby the opcr- 
ator, conducting the process, might assure himself that 
at all times he was feeding the percentage of oil to ore 
prescribed in the patent in suit? 

A. Naturally, under non-uniform conditions, means 
should be adopted for controlling the regulation of any 
of the ingredients, whether oil or acid, in order to ob- 
taind the desired effect, that is, the production of an 
agitation froth. 

QO. 118. Would it be necessary to make the adjust- 
ment of the quantity of oil relative to ore quantitative- 
ly, that is, by the use of measuring or regulation feed 
devices whereby the operator might be assured of 
maintaining the proper quantitative ratio between the 
different ingredients, that is, the percentage ratio set 
forth in the patent? 

A. Naturally, and this is the reason why the reser- 
voirs containing the various ingredients necessary are 
furnished with taps to regulate the additions to the 
ore, as specifed in the patent in suit. Obviously the 
first essential towards carrying out the instructions as 
to the proportions given in the patent is that one should 
know the quantity of ore being delivered to the concen- 
tration plant. If these ore supplies are irregular, from 
external causes, over which the operators of the con- 
centration plant have no control, the necessary regula- 
tions would have been determined as to the amount of 
ore sent to the concentration plant. The same broad 
requirements would apply to any system of concentra- 
tion, whether by oil or the ordinary water concentra- 
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tion methods, and, indeed, to any continuously acting 
process where a certain range of conditions is neces- 
sary. 

Q. 119. As I understand you, to state it briefily, the 
operator of the process, in order to maintain the pro- 
portions of oil and acid to ore, as set forth in the patent 
in suit, naturally must be informed as to the amount of 
ore, which he is treating, in order to maintain the pro- 
portions referred to; am I right? 

A. It is, of course, well that he should be informed 
of this, or should take such steps himself as would en- 
able him to apply the agitation froth process described 
in suit, under these or any similar abnormal conditions. 
The adjustment of the oil, even under such abnormal 
conditions, is, however, very easily effected, because 
the phenomenon of the agitation froth production is in 
itself an indication of the right amount of oil to em- 
ploy. If, therefore, it were not convenient to quantify 
the ore supply from time to time, it would be quite easy 
and effective to slightly vary the oil addition to the in- 
coming pulps in order to produce the maximum agita- 
tion froth formation. This method of regulating the 
oil supply we might call a synthetic mode of regulation 
as compared with the more analytic method of adding 
known quantities of oil to a previous quantified cre 
supply. 

Q. 120. Then, it might be, that an operator follow- 
oing what you have termed the synthetic mode of regu- 
lation might not know whether he was adding oil or 
acid within the proportions set forth in the patent in 
suit ? 


OT — —_—_ 
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A. It might be so, for the space of a minute or two; 
as to the acidity, this can be determined instantly by 
means of Litmus paper, or other suitable indicator, it 
only being necessary to have a slight degree of acidity 
present in the pulp. As to oil, the proportions specified 
in the patent do not need extremely fine adjustment. 
When the generally minute quantities of oil to ore are 
considered, which amount in practice, roughly, to about 
two pounds per ton of ore in a great number of cases, 
or perhaps somewhat less or more, conditions of ore 
supply may fluctuate to some extent without greatly 
affecting the result. If these fluctuations in supply are 
excessive then the operator would naturally make such 
further slight adjustment of his oil addition as would 
meet the altered circumstances. 

©. 121. You have stated that the amount of oil used 
in this process approximates two pounds to a ton of 
ore. Can you make a similar approximation regard- 
ing the amount of acid? 

fe No, This will be determined fdr each particular 
ore and run of ore by experiment. Thus, ores which 
contain calcite will require more acid than ores which 
contain none, and rough approximation would be made 
experimentally upon an average sample of the particu- 
lar ore in question. Thereafter, the rough quantity hav- 
ing been determined the pulp will be regulated as to a 
sufficiency of acid by Litmus paper or some such means. 

©. 122. I invite your attention to the drawing of 
United States patent 787,814 granted to J. D. Wolf on 
April 18, 1905, and inquire whether you ever used an 
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agitating or mixing apparatus similar to that shown at 
the left hand of that drawing? 


By Mr. Witirams: Objection is made to any 
reference to this Wolf patent No. 787,814 as in- 
competent, for the reason that the patent is not set 

in the answer and is irrelevant to any of the 
issues herein. 


A. Yes; I have seen the apparatus to which my at- 
tention is drawn and have seen it in operation at Mr. 
Wolf’s works. It was used in connection with an oil 
buoyancy process wherein thick viscous oils were used 
to entrap and buoy up mineral particles in the same 
seneral manmersacstne Elmore process. | Dhe objection 
this agitator was to disseminate the thick oil in giobules 
of sensible size through the pulp in order to bring them 
into contact with and thusentrap metallic particles in 
suspension in the water beneath the oil. The globules 
of oil then rose to the surface with any entrapped min- 
eral by the buoyancy of the oil, and the mixed floating 
oil, with its entrapped mineral, and water, were then 
discharged into a pointed box wherein the separation 
of mineral and oil from sunk gangue was started. 

QM. 123. You have stated in answer to question No. 
119 that if it were not convenient to quantify the ore 
supplied from time to time it would be quite easy and 
effective to slightly vary the oil additions to the incom- 
ing pulps in order to produce the maximum agitation 
froth formation. In operating according to this method 
the operator would be guided, would he not, by the re- 
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sults secured rather than by the maintenance of any 
known quantitative relations between the different ma- 
terials? 

A. That is what I meant, the result to be obtained 
being the production of the specific agitation froth re- 
quired. 

Q. 124. Can you remember approximately the date 
when you saw the apparatus shown at the left hand of 
the drawing of the Wolf patent which I have referred 
to? 

A. My memory is that it would be some time short- 
ly before the date of the application for this patent. 

Oe iZa, Atte: yourvlearned of the €xicremee c  arae 
Froment British patent in August, 1903, did you direct 
the attention of the gentlemen who were then, or sub- 
sequently became associated, in Minerals Separation, 
imited, to that patent? 

A. Jat once drew their attention to the abstract of 
the Froment patent published in the Journal of the So- 
ciety of Chemical Industry about that date. 

QO. 126. And yourself and these gentlemen were so 
favorably impressed with the Froment patent, where 
they not, that they acquired it, and it is now owned by 
Minerals Separation, Limited, is it not? 

A. Answering the latter portion of your question 
first, the Froment patent rights are now owned by Min- 
erals Separation, Limited. With regard to the first 
part of your question, Mr. Picard, Mr. Cattermole and 
I had already been working on these lines, but from the 
abstract referred to it was evident that in sundry par- 
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ticulars Froment had antedated us, and the gentlemen 
who were interested with us in our previous work and 
in the Cattermole process decided to acquire the Fro- 
ment patent. 

QO. 127. What was the first occasion, Mr. Sulman, 
upon which you ever saw the valuable constituent of a 
mineral floating as a froth upon a freely flowing pulp 
or suspended upon the surface of the pulp in the form 
of bubbles? 

A. My impression is that it was during the experi- 
mental investigation of the Cattermole process in my 
firm’s laboratory. I can no doubt give you approxim- 
ate dates by referring to some of my firm’s reports on 
the Cattermole process. 

(), 126, Wdomiot care fommuc exact date mouse s2 
sume from your previous testimony that this occur- 
Ferlee Was caiier tnan the yea 1905. 

A. Certainly. I think it would be between the end 
of 1902 and themmuiddle of 19030 eim this connection the | 
float imaterialeneticed was in ile sliype of Catterniole 
granules now and again floated by surface tension ef- 
fect to the top of the upcast separator instead of their 
normal sinking to the bottom of this separator. This 
occurrence was by no means a froth. My first mem- 
ory of anything approaching to a mineral froth was 
towards the middle of 1903, when carbonic acid gas 
was chemically generated in a pulp containing mineral 
oil in the Cattermole proportions. 

QM. 129. In your answer to question 22 you have 
stated that the gabbet apparatus contained suitable 
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baffles. What was the function of these baffles? 

A. The function of the baffles was to give the agi- 
tation, normal to the gabbet apparatus, of which they 
form an integral part. 

©. 130. Were these baffles used in the operation of 
the Cattermole granules precipitation process? 

A. They were invariably used during the first por- 
tion of the Cattermole granulation where it was neces- 
sary to agitate the oil and the mineral to the extent re- 
quired to uniformly coat the mineral particles with oil. 
They were not used in the second portion of the process 
referred to, where it was desired to roll these oiled par- 
ticles into coherent granules. 

© I3i Would the nse of baffles have beew inimical 
to the carrying out of the second stage of the Catter- 
mole process? 

me Yes. They would have prevented the buildime 
up of the snhot-like granules desired in the Cattermole 
process. 

©. 132. But as I understand it these baffles assisted 
the operation of the froth process at all stages? 

m Certainly. 

QO. 133. What effect did these baffles produce in the 
froth process which would not have been secured by 
the rotation of the cone gabbet in the cylindrical vessel 
not provided with baffles? | 

A. They produced the violent agitation and the en- 
training of air necessary to float mineral as a froth 
when quantities of oil were used insufficient for granu- 
lation. 
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Q. 134. I assume from the explanation you have 
given that when a square vessel is used with an agi- 
tator provided with radiating arms, the non-circular 
character of the vessel and irregular form of the rotat- 
ing body in a measure dispensed with the necessity of 
independent baffle members? 

e. what is so, 

135. ti thes@attermole process, that 349 imetme 
second stage referred to by you, where the cone gab- 
bets rotated in a cylindrical vessel not provided with 
baffles, I presume the movement communicated to the 
liquid and referred to by you as a rolling movement, I 
think, consisted largely in a mass rotation of the body 
of liquid in the vessel? 

A. ‘That is substantially correct. 

QO. 136. Will you describe the kind of action which 
takes place when the baffles are used, that is, the sort 
of movement communicated to the liquid? 

A. The normally rotating liquor mass is thrown 
against the baffles, producing eddies and much more 
agitation of the liquor mass, and of the particles con- 
tained in this mass, than when merely rotatory motion 
was given to the whole. The particles in suspension 
were changed in relation to one another when hindered 
by the baffles more than would be the case when they 
were uniformly rotated in the suspending liquor. 

©. 137. In the presence of baffles in the gabbet agi- 
tator I presume the surface of the liquid becomes more 
broken and turbulent? 

A. Quite so. 
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Wmice. Ihus promoting ihe entraiming of ait? 

A. That is so. | 

©. 139. In your answer to question 110 you refer 
to the bubbles composing the froth as containing air 
and other gases. Will you state what other gases be- 
el@esealt are found in the froth? 

A. The other gases besides air which I have re- 
ferred to as being in very small quantity, and not nec- 
essarily present, are carbon dioxide and very occasion- 
ally traces of sulphuretted hydrogen. The carbon 
dioxide is the more common of the two and is met with 
in agitation froths derived from mineral which may 
contain no trace of carbonates or materials which 
would generate carbonic acid in contact with suiphuric 
acid. Ihe presence of carbonic acid in sich cases as 
accounted for by the oxidation of the minute oil films 
on the surface of the mineral by means of the air films 
attached thereto. 

©. 140. I presume in treating ores containing a 
considerable amount of easily decomposed carbonate 
there will be a larger amount of carbonic acid gas than 
in the treatment of ores containing less carbonates? 
Is that correct? 

A. I do not think it necessarily follows to a sub- 
stantial degree. The agitation operation requires a 
certain period before the oil is disseminated over the 
mineral particles and during this time the carbonates, 
which were decomposable by the dilute acid employed, 
would have been decomposed and large quantities of 
air would have been beaten into and out of the mixing 
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. vessel before an opportunity were given for the froth 
to form. Very considerable proportions, I should think 
the major proportion, of the carbonic acid so generated 
would have been eliminated in the mixing vessel. I 
state this fairly broadly, and I should expect to find 
rather more carbon dioxide in the froth derived from a 
mineral containing calcite than from one which did not 
contain calcite. I should not, however, regard the 
oresence of carbon dioxide in the froth as an essential 
concomitant but rather as an accidental inclusion 
eileire ae 

(). 141. When did you first meet Mr. Hyde, the de- 
fendant? 

A. 1} have not had the pleasure of meeting Mr. Hyde 
before { anpeared as a witness in this case. 

©. 142. Do you remember of ever having had any 
correspondence with Mr. Hyde? 

A. Ido not remember any correspondence with Mr. 
Hyde. 

©. 143. You have referred to the fact that you and 
Mr. Picard were developing or working upon a flota- 
tion process at the time you first learned of the exist- 
ence of the Froment process. Is the process which you 
and Mr. Picard were then occupied upon, the one set 
forth in United States patent 793,808 granted to your- 
cela and Mr, Picard) july 4, 19057 

A. That is the only flotation patent that Mr. Picard 
and I worked at alone, but there was another flotation 
process about the same time in which we were also con- 
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cerned with Mr. Cattermole, United States patent No. 
788,247. 


The Commissioner notes that copies of the sev- 
eral documents produced by the witness and 
marked for identification have been handed to de- 
fendant’s counsel. 


Direct examination closed. 
Cross-Examination by Mr. Williams. 


X-Q. 144. Please state generally your experience as 
a metallurgist, including your education and your asso- 
clations in that art. 

A. Iam past president of the Institution of Mining 
and Metallurgy and a fellow of the Institute of Chem- 
istry, Great Britain. I am also a member of the So- 
ciety of Chemical Industry and of several other tech- 
nical societies. I received my chemical and metallurgi- 
cal training at University College, London, where I 
devoted four years to the study of these subjects. I 
was awarded the gold and silver medals for practical 
and theoretical chemistry, respectively, and the bronze 
medal for fuel and metallurgy. Since leaving college in 
1881 I have been engaged exclusively in the practice 
of the profession of technical chemistry and metallurgy 
and since about 1891 I have been exclusively engaged 
in metallurgical work. I have traveled in connection 
with my metallurgical work in South Africa, Australia, 
The Malay States, Japan, Canada and the continent of 
Europe. I have had considerable experience in the 
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treatment of various. ores, gold, silver, copper, lead, 
zinc, etc., and am well acquainted with the general 
processes used for extracting these metals from their 
ores. I am also conversant with methods for concen- 
trating ores and have given particular attention, of 
late years, to the concentration of ores by means of oil. 

X-Q. 145. Exclusive of your inventive and investi- 
gating work for Minerals Separation, Limited, one of 
the complainants, have you been consulted as a metal- 
lurgist and have you made inventions relating to metal- 
lurgical subjects? If so, please briefly outline this 
work. 

A 1 have igamerhne co-inventor with ry ees 
Teed of the bromo-cyanide process, a modification of 
the cyanide process, which has been extensively used, 
and is still being used in Australia for the reduction of 
refractory gold ores. This process has already suc- 
cessfully treated about 5,000,000 tons of refractory tel- 
luride ores in Western Australia and other refractory 
ores elsewhere. I have also co-operated with Mr. Pic- 
ard in developing and perfecting his invention for the 
reduction of refractory zinc-lead ores by what is known 
as the briquetting process. I am the inventor of a 
process for treating refractory lead-zinc ores by a wet 
process with the aid of sulphurous acid. I also invent- 
ed a method for converting the dry ball-mill into a wet 
crusher and this invention has been used by Messrs. 
Krupp of Germany for many years past. 

X-Q. 146. By what concerns have you been consult- 
ed as to oil concentration processes? 
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A. I have been consuited in relation to a float gold 
process, of which I was also the inventor, which was 
devised for the purpose of avoiding losses of gold as 
float material by a method of reducing the surface ten- 
sion of the milling water, and also in regard to the 
precipitation and coagulation of slime material from 
milling water by means of a soap solution. This was 
in 1893 and 1894. I have also been consulted by the 
inventors of the Robson and Crowder oil process, also 
by clients in regard to the Elmore oil process, who were 
investigating the latter, with the object of working it 
in a British colony. I have also been consulted with 
regard to the Cattermole, Froment and other processes 
which are antecedent to the patent in suit as to date, 
and I am generally cognizant with the details of other 
oil processes which have been invented of late years, 
including that of Wolf, by whom also [ was consulted. 


X-Q. 147. Your attention was directed to an agitat- 
ing or mixing apparatus shown at the left-hand of the 
drawing of United States patent to Wolf, No. 787,814, 
this apparatus being generally designated by the letter 
B. What can you say additionally as to that mixing 
apparatus, its origin, and knowledge of it in the metal- 
fareical art? 

A. This was a type of apparatus which was well- 
known at the date of Wolf’s patent. It was built and 
sold by Messrs. Johnson of Stratford, manufacturers 
of industrial machinery, filter presses, ete. 


X-Q. 148. Please briefly describe the construction 


1666 Minerals Separation, Limited, et al., vs. 
Deposition of Henry L. Sulman. 


and operation of this apparatus which I believe I may 
term the “Johnson mixer.” 

A. It 1s a cylindrical mixing vessel with a hemi- 
spherical bottom and contains a central tube rigidly 
supported by a series of radial arms. Within this 
tube is a rotating vertical shaft, at the bottom of which 
are a series of impeller blades. According to the direc- 
tion of the rotation of this central shaft and impeller, 
the liquor in the containing vessel would either be 
forced up,in one direction, or the liquor might be 
drawn down the tube, and expelled at the bottom, re- 
turning again over the top of the central tube. The 
apparatus was designed to produce much the same ef- 
fect as the apparatus generally known as a gabbet or 
cone mixer. In this instance the radial arms support- 
ing the inner tube acted as efficient baffles, preventing 
the undue rotation of the liquid mass as a whole. 

X-Q. 149. You have said that this Johnson mixer 
was well known at the time of the Wolf patent. I note 
that the patent was issued in April, 1905, upon an ap- 
plication filed in May, 1903., Did you intend to include 
one or both of these dates in your answer. 

Pomismeended tiercatlier date. 

X-Q. 150. You have mentioned an apparatus gener- 
ally known as a gabbet or cone-mixer. Will you please 
describe this apparatus? 


Mr. Scotr: The question is objected to as im- 
plying contrary to anything that has been proved 
in this case that the term “gabbet” is a well-known 
term or conveys any definite meaning. 


’ 
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A. The apparatus which is known to me, and gen- 
erally to metallurgists, as a gabbet or cone-mixer, is 
that which is described in the Bi ype letters patent 
No. 840 of 1889, granted to/Haywood, Boulton and 
Gabbett, and the apparatus is generally known bv the 
name of the last of these inventors. It was an appa- 
ratus well known in the industrial world and figured 
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sel, in which the cone is rotated, producing a centrifu- 
gal ejection effect from the larger diameter of the trun- 
cated cone, may be either cylindrical or square. If 
cylindrical, it is suitably fitted with stationary baffles. 
This type of apparatus was well known to me for many 
years previous to its application to the Cattermole 
process and was used by me and in my laboratory for 
the agitation and aeration of cyanide pulps. 

I should say in connection with this apparatus, that 

the apparatus as a whole, and not merely the rotating 
cone, is known as the gabbet or cone-mixer. 
7 X-Q. 151. In your answer to Q. 16 you mention a 
small scale plant which you were instrumental in de- 
signing and erecting and which was sent out to Aus- 
tralia, this plant being for the operation of the Catter- 
mole process. Can you produce a photograph of this 
plant and if so, will you do so? 

A. I can, and will. 
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and operation of this apparatus which I believe I may 
term the “Johnson mixer.” 

A. It is a cylindrical mixing vessel with a hemi- 
spherical bottom and contains a central tube rigidly 
supported by a series of radial arms. Within this 
tube is a rotating vertical shaft, at the bottom of which 
are a series of impeller blades. According to the direc- 
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apparatus was designed to produce much the same ef- 
fect as the apparatus generally known as a gabbet or 
cone mixer. In this instance the radial arms support- 
ing the inner tube acted as efficient batfles, preventing 
the undue rotation of the liquid mass as a whole. 

X-Q. 149. You have said that this Johnson mixer 
was well known at the time of the Wolf patent. I note 
that the patent was issued in April, 1905, upon an ap- 
plication filed in May, 1903., Did you intend to include 
one or both of these dates in your answer. 

Ae i immended the earlier date. 

X-Q. 150. You have mentioned an apparatus gener- 
ally known as a gabbet or cone-mixer. Will you please 
describe this apparatus? 


Mr. Scott: The question is objected to as im- 
plying contrary to anything that has been proved 
in this case that the term “gabbet” is a well-known 
term or conveys any definite meaning. 
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A. The apparatus which is known to me, and gen- 
erally to metallurgists, as a gabbet or cone-mixer, 1s 
that which is described in the Brytish letters patent 
No. 840 of 1889, granted to Maywood, Boulton and 
Gabbett, and the apparatus 1s generally known by the 
name of the last of these inventors. It was an appa- 
ratus well known in the industrial world and figured 
upon the covers of technical journals. It consists of a 
containing vessel fitted with a central shaft which car- 
ries a truncated hollow cone which may be either up- 
right or inverted. The cone may be varied in shape 
and may contain internal baffles. The containing ves- 
sel, in which the cone is rotated, producing a centrifu- 
gal ejection effect from the larger diameter of the trun- 
Gated cone, may be either cylindrical or square. If 
cylindrical, it is suitably fitted with stationary baffles. 
This type of apparatus was well known to me for many 
years previous to its application to the Cattermole 
process and was used by me and in my laboratory for 
the agitation and aeration of cyanide pulps. 

I should say in connection with this apparatus, that 

the apparatus as a whole, and not merely the rotating 
cone, is known as the gabbet or cone-mixer. 
y X-©. 151. In your answer to Q. 16 you mention a 
small scale plant which you were instrumental in de- 
signing and erecting and which was sent out to Aus- 
tralia, this plant being for the operation of the Catter- 
mole process. Can you produce a photograph of this 
plant and if so, will you do so? 

Pee) can, and will. 
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The Commissioner marks for identification a 
photograph produced by the witness in answering 
the last question as “Photograph Australian Cat- 
termole Plant.” 


X-Q. 152. I note that upon this photograph there 
are red ink markings of a descriptive nature. By 
whom, if you know, was this marking made? 


A. These markings are in my own handwriting. 
X-Q. 153. Please briefly describe the plant shown 
in this photograph? 


A. The plant consists of a battery of mixers which 
consist of vessels formed of metal at the bottom and 
glass at the top. These mixers are arranged in three 
series, and each is fitted with an internal revolving 
cone. The top series of four and the second series be- 
low of three mixers are gabbet mixers. That is to say, 
they contain wire baffles which are essential to the cyl- 
indrical form of this mixer and are designed to per- 
form the agitation necessary in the first portion of the 
Cattermole process. The lower mixers contain no baf- 
fles and I think Nos. 5 and 6 mixers of the second 
series do not contain baffles and were therefore not the 
normal gabbet mixer. It was in the mixers without 
baffles that the rolling motion was given to the pulp. 

X-O. 154. Please now produce the reports of your 
frm relating to the plant which you have just de- 
seribed. 

A. I now produce these reports dated November 
19th, 1903, and March 4th, 190+. 
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X-Q. 155. By whom are these reports signed, and 
to whom were they delivered? 


A. They are signed by my firm in my handwriting, 
and they were delivered to Mr. John Ballot. 


The Commissioner marks for identification the 
reports produced by the witness as “Sulman and 
Picard Report, November +6 1903," and: Sinliarasa 
and Picard Report March 4, 1904,” and copies of 
these reports are handed to defendant’s counsel. 


X-Q. 156. In the work done by you for Mr. Ballot 
and those associated with him, first in the Cattermole 
Ore Concentration Syndicate, Ltd., and afterwards in . 
Minerals Separation, Limited, what was your habit as 
to making a record of the work done for these con- 
eerns ¢ 

A. No matter how closely we collaborated and how 
intimately all the experiments were known to those 
concerned, Mr. Ballot always insisted upon such results 
being put into complete form as a record of work done, 
and this was always carried out by us. 


Feo) 157. Please produce reports of this nature 
other than those you have heretofore produced, de- 
scribing them by the respective dates of the reports. 

A. I now do so, and describe the reports as dated 
Moin March, 1903; May Sth, 1903; September 24th; 
1903; April 19th, 1904+; May 2nd, 1904; May 18th, 
H904- \7th February, 1905; 21st February, 1905. As 
to the report of May 5th, 1903, the document produced 
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is a copy from our own file, the original report having 
been mislaid or lost. 


The several documents produced by the witness 
are marked by the Commissioner for identification 
each as “Sulman and Picard Report,” followed by 
the date appearing on such report. 


X-Q. 158. You have said that the plant shown in 
“Photograph Australian Cattermole Plant” was sent 
to Australia. Who, if anyone, went with it to Aus- 
tralia? 

A. Mr. George Chapman, to whom a copy-of the 
photograph was handed. 

X-Q. 159. You were asked in Q. 49 whether you 
built any other apparatus than an apparatus substan- 
tially like that shown in Figure 1 of the patent in suit, 
at a later date, for the purpose of operating the process 
of the patent in suit. Did your answer to that question 
include small scale or testing apparatus? 

A. No, my answer contained no reference to small 
testing plant or apparatus. 

X-Q. 160. Please now describe the several construc- 
tions of small scale or testing apparatus, such as that 
question would call for. 

A. In small scale testing work with small quanti- 
ties of ore it was not practicable to float a froth off 
from the small testing vessel by means of water with 
completeness. Mr. Picard and I devised several types 
of apparatus for separating the froth after it had heen 
formed in small scale expemments More felective! 
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Many types of apparatus were constructed by us, such 
as vessels provided with a movable septum, either of 
celluloid or cloth which might be drawn beneath the 
froth after this had coilected at the surface of the 
liquor and after the gangue material had subsided. 
These methods answered better, but we found the best 
method was to cut the froth portion of the pulp from 
the gangue portion of the pulp by means of sliding the 
top portion of the vessel away from the bottom por- 
tion upon a suitably constructed slide device. The first 
type of such apparatus which I made at Cowper street 
was a block of wood divided longtudinally into three 
cuts; the bottom portion or cut formed the bottom of a 
series of vessels which were formed by boring a large 
hole through the two upper cuts. The two surfaces 
were then greased and fitted together and formed a 
series of water-tight vessels. The froth-forming pulp 
was now filled in these vessels and allowed to stand un- 
til the froth had fully fornied and the gangue had sub- 
sided. Upon now pushing or sliding the upper wooden 
cut or portion of the apparatus, the froth-bearing 
liquor was sliced off in entirety and was collected in a 
vessel placed at the side of this device. This rough ap- 
paratus answered so well that we devised a glass and 
metal agitation vessel for performing the same action 
with accuracy and efficiency. Two or three of such ap- 
paratus were constructed by Mr. Picard and I am able 
to produce tie first of these-which fulfilled ail tite 
necessary requirenicents. 

X-Q. 161. Please produce the apparatus referred to. 
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A. I doso. This apparatus was described by us in 
a report to Mr. John Ballot dated 24th February, 1910, 
of which I produce a carbon copy of the original from 
our files. This apparatus was shown by us to Mr. 
Theodore J. Hoover. 


The Commissioner marks for identification the 
apparatus produced by the witness as “Sulman 
and Picard Slide Machine” and the report pro- 
duced by the witness as “Sulman and Picard Re- 
port Pebruary Zi) 


X-Q. 162. When relatively to the date of this report 
February 24, 1910, was the apparatus “Sulman and 
Picard Slide Machine” made? 

A. This particular apparatus was made some little 
while before, and had been tested by us, but others of 
the same type had been previously made and experi- 
mented with and it was not until we got the results that 
this improved type gave us that we reported ss: 
to Mr. Ballot. We were engaged, I suppose jtogether, 
about two or three months previously constructing ap- 
paratus which led to this. 

X-Q. 163. Referring now to your answer to Q. 133, 
please state whether or not you are prepared to say that 
with an apparatus like the cone mixer or gabbet, but 
modified by the omission of the stationary baffles, an 
agitation froth such as you have repeatedly referred to 
cannot be produced. 

A. J am quite unprepared to say this. 

Adjourned to Friday, August 9th, 1912, at 10:30 
A. M., at the same place. 
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Lonpon, August 9th, 1912. 
Met pursuant to adjournment. Present counsel 
as before. 


Cross-examination of Henry Livingstone Sul- 
man continued. 


X-Q. 165. Have you had a search made for any let- 
ter stictias 1s referred tomm—e®. 99, and if so, with wiiat 
result ? 

A. Ihave, and produce two letters dated March 3rd, 
1905, and March 6th, 1905, each signed by Mr. A. O. 
Williams, Secretary of Minerals Separation, Limited. 


The Commissioner marks for identification the 
two letters produced by the witness respectively as 


, 


“Minerals Separation Letter,’ followed by the 


date of each letter. 


X-Q. 166. You have produced a number of reports 
signed by your firm and each one dated. What does the 
date of each of these reports signify? 

A. J dated each report on the day that it was writ- 
ten and it was immediately delivered to Mr. Ballot. 

X-Q. 167. In ©. 110 you were asked to define froth 
flotation and film flotation, and your answer is appar- 
ently confined to froth flotation. Please complete that 
answer by defining film flotation. 

A. By film flotation, which is sometimes also re- 
ferred to by us as skin flotation, is meant the flotation 
of particles of oiled or unoiled mineral at a water sur- 
face by surface tension effect. Such films would con- 
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tain the mineral particles in a layer, not substantially 
exceeding one particle thick. Both oiled and unoiled 
mineral particles form such films, but the films of oiled 
mineral are much more persistent than films which are 
composed of unoiled particles. Such films may occa- 
sionally contain isolated bubbles coated with, or con- 
taminated by, such mineral particles, but such occasion- 
al bubbles would not form a froth. 

X-Q. 168. You have said that in a film or skin flo- 
tation the particles of mineral are floated at a water 
surface by surface tension effect. In the phenomenon 
of agitation froth flotation is, or is not, the phenomenon 
a surface tension phenomenon? 

A. Not in the sense in which I have employed the 
term in the answer to the last question. In this answer 
I referred to surface tension effect as that flotation ef- 
fect which is exhibited at a plain water surface just 
as a greased needle will float at such a surface. The 
whole of the phenomena of froth flotation involve phy- 
sical reactions which might be broadly classed under 
surface tension phenomena, but I have not used the 
words “surface tension effect” to refer to these. 

X-Q. 169. You have devoted considerable time to 
studying and experimenting, have you not, in an in- 
vestigation of the scientiflc aspect of flotation phe- 
nomena? 

Vow have: 

X=Q). 170) What liavesyou found to: be the eect of 
heat in the specific phenomena of agitation-froth flota- 


tion? 
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A. The effect of heat is advantageous to the opera- 
tion of agitation froth production in two main respects. 
The first of these and perhaps the lesser effect is the 
decrease of viscosity of the oil with increased tempera- 
ture by which it 1s capable of more ready sub-division 
and dissemination throughout the mineralized pulp. 
The second effect of increased temperature is the modi- 
fication of surface tension effect between the water and 
oiled mineral surface in the direction of a beneficial 
effect in the attachment of air thereto. 

X-Q. 171. What have you found to be the effect of 
mildivgaciditying the water of the pulp in the speenie 
phenomena of agitation froth flotation? 

AS Acidified water tends to wet the sangue particles 
more efficiently than plain water, or water unacidified, 
and thus prevents the adhesion of oil to such particles 
to a greater extent than obtained when unacidified 
water is used. 

X-Q. 172. Is this a chemical or a physical phenome- 
non? 

A. It 1s entirely a physical phenomenon. 

X-Q. 173. What did you find to be the result of heat 
in such processes as the I¢tlmore, to which you have re- 
ferred, and also the Wolf process? 

A. Both of these processes were bulk oil processes 
which depended upon the buoyancy of the oil for sup- 
porting the mineral entrapped in it. Considerable vis- 
cosity of the oil was necessary to prevent the heavy 
mineral from sinking out of the oil mass too rapidly 
when so entrapped. The Wolf process involved thie 
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use of oil made still more viscous by the use of chlor- 
ide of sulphur. In both these processes increased tem- 
perature ied at once to decrease in viscosity and consid- 
erably enhanced the tendency of the entrapped mineral 
to fall out of the bulk of oil in which it had been en- 
trapped. 


X-Q. 174. How about the effect of violent agitation 
in the Wolf and Elmore bulk oil processes? 

A. If agitation exceeded a certain moderate limit in 
regard to either of these methods the oil became emul- 
sified in the pulp and a mass of heterogeneous material 
might float whilst other portions would sink; no sep- 
aration of mineral from gangue would be effected, and 
with violent agitation, the whole mass would form an 
emulsified product which might be likened to a salad 
dressing containing ore. 


X-Q. 175. In your simile of salad dressing, please 
particularize as to the kind of salad dressing. 


A. It would be a unique one. Somewhat of the 
mayonnaise variety. 


Pe O70 | call your attention to Fiemme 2 of the 
patent in suit, and ask you whether, or not, in the agi- 
tation vessel a there shown, an erficient baffle is illus- 
trated? 

ieee 5, CCriainly; it isitterstatiomary batile marked 
a’ in the form of a pipe which would, and did, act eff- 
ciently as baffle. 

X-Q. 177. In your answer to Q. 108, you speak of 
well-known types of apparatus to ensure uniformity of 
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condition as to pulp supply. What well-known types of 
apparatus did you refer to?. 

A. I referred to the many known types of slime set- 
tlers and pulp thickeners which are extensively used 
for the purpose of de-watering and settling fine ore sus- 
pensions for the purpose of obtaining a uniform thick- 
ened ore product. 

X-Q. 178. What, in your opinion, is the best means 
of determining that the agitation froth process of the 


+ 
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question with your patent solicitors of making applica- 
tion for the United States patent in suit. I now ask you 
the same question as to the making of the application 
for British patent No. 783 of 1905—fled April Zan 
1905, a copy of which I ae show you. 

A. I remember that Mr. Ballot, Mr. Picard and my- 
self took up this question with our patent solicitor, 
with whom we jointly had many interviews. Mr. Bal- 
lantyne, a member of the firm of our patent solicitors, 
attended for this purpose both at our laboratwory, at 
the works laboratory at Aldermanbury Avenue and at 
Mr. Ballot’s office on several occasions. 

Cross-examination closed. 


Re-Direct Examination by Alr. Scott. 


R-D. Q. 189. Do you find that the overflow pipe at 
a’, shown in Figure 2 of the drawing of the patent in 
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use of oil made still more viscous by the use of chlor- 
ide of sulphur. In both these processes increased tem- 
perature led at once to decrease in viscosity and consid- 
erably enhanced the tendency of the entrapped mineral 
to fall out of the bulk of oil in which it had been en- 
trapped. 


X-Q. 174. How about the effect of violent agitation 
in the Wolf and Elmore bulk ail nrareccec? 


formed in which oil, water, 
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aration of mineral from gangue would be effected, and 
with violent agitation, the whole mass would form an 
emulsified product which might be likened to a salad 


dressing containing ore. 


X-Q. 175. In your simile of salad dressing, please 
particularize as to the kind of salad dressing. 


A. It would be a unique one. Somewhat of the 
mayonnaise variety. 


DeOT oe call youmattention to Figure 2 of the 
patent in suit, and ask you whether, or not, in the agi- 
tation vessel a there shown, an efficient baffle is illus- 
trated? 

A. Yes, certainly; it is the stationary baffle marked 
a’ in the form of a pipe which would, and did, act eff- 
ciently as baffle. 

X-Q..177. In your "ane wermterOm0S, yoursperkset 
well-known types of apparatus to ensure uniformity of 
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condition as to pulp supply. What well-known types of 
apparatus did you refer to?. 

A. I referred to the many known types of slime set- 
tlers and pulp thickeners which are extensively used 
for the purpose of de-watering and settling fine ore sus- 
pensions for the purpose of obtaining a uniform thick- 
ened ore product. 

X-Q. 178. What, in your opinion, is the best means 
of determining that the agitation froth process of the 
patent in suit is being carried on in a large scale plant? 

A. The efficient production or realization of the spe- 
cific phenomenon of the agitation froth. 

X-Q. 179. In Q. 97 you were asked who took up the 
question with your patent solicitors of making applica- 
tion for the United States patent in suit. I now ask you 
the same question as to the making of the application 
for British patent No. 783 of 1905, filed April 12uy 
1905, a copy of which I aon) show you. 

A. J remember that Mr. Ballot, Mr. Picard and my- 
self took up this question with our patent solicitor, 
with whom we jointly had many interviews. Mr. Bal- 
lantyne, a member of the firm of our patent solicitors, 
attended for this purpose both at our laboratory, at 
the works laboratory at Aldermanbury Avenue and at 
Mr. Ballot’s office on several occasions. 

Cross-examination closed. 


Re-Direct Examination by Alr. Scott. 


R-D. Q. 189. Do you find that the overflow pipe at 
a’, shown in Figure 2 of the drawing of the patent in 
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suit, is described in the patent as a baffle, or as having 
the function of a baffle? 

A. It is not so described in the patent in suit, but 
nevertheless 1t would have such an effect, as regards 
the formation of potential froth in the pulp material 
escaping into the discharge conduit a’, so that if this 
material were directly discharged upon a water surface 
the agitation froth would form. 

R-D. Q. 181. Another effect of heat, which subject 
you discussed in your answer to cross-question 170, 
would be to increase the activity of the reaction be- 
tween the acid used and any carbonates present, would 
it not? 

A. That is so, it would also’ lead to an increased 
elimination in similar proportions of such carbonic acid 
in the mixing apparatus. 

R-D. Q. 182. Whenever flotation concentration 
takes place, in a pulp to which too little oil to float the 
mineral by the oil buoyancy has been added, and the 
pulp has been agitated with the result of raising all of 
the oiled mineral to the surface as a scum or froth, 
would you assume that air, beaten in by the agitation 
had caused or assisted the flotation? 

A. This is a very wide question, and would appar- 
ently inglude all quantities of oil below the effective 
bulk & 
the patent in suit. All sorts of phenomena would take 


imits down to the proportions of oil used in 


place according to the amount of oil employed and de- 
gree of agitation given. Some oil entrapping mineral 
with entangled air bubbles might result, and in such 
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cases the air would aid oil buoyancy effects, just as 
corks caught in a fishing net might enable the latter to 
float. According to the extent or deficiency of oil, in- 
termediate phenomena would take place, such as the 
production of “mushes” or of sunken material, but to 
the extent that oiled material was floated, entangled 
air bubbles would naturally help to this extent. 

R-D. Q. 183. Assuming that flotation concentration 
has taken place in a pulp to which an amount of oil, 
equal to two per cent. by weight of the ore, has been 
added, and the pulp has been agitated, thus producing 
the flotation, would it be your opinion that air beaten 
in by the agitation had caused or materially assisted, 
in producing such flotation? 

A. My experience of such conditions as you have 
named, and with the degree of agitation that I have 
been accustomed to give, is that granulation would 
mainly result, and it is not my experience that effective 
flotation would ensue if the pulp were then brought to 
eS U, 

R-D. Q. 184. Is the degree of agitation, which you 
have referred to in your last answer, some particular 
degree or duration of agitation? 

A. It is of the necessary degree and duration re- 
quired to bring such quantity of oil into effective con- 
tact with the mineral particles present in the pulp. | 

R-D. Q. 185. Suppose we assume, as set forth in 
question 183, that under the conditions there set forth, 
flotation is produced, contrary to your experience 
though it may be, then would it be your opinion that 
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air beaten in by the agitation had caused, or materially 
assisted as an essential factor in producing the flota- 
tion? 

A. You are asking me to assume something that I 
have no experience of, all my experiments in such di- 
rections being to the contrary effect, namely, that when 
a pulp so agitated were brought to rest, sinking of the 
mineral, and not flotation, would result. Indeed, this 
amount of oil, in my experience, would generally fall 
within the Cattermole range, and it is only when the 
oil falls below one per cent. on the ore, and practically 
fo about .5 per cent. npomthe ore in most cases, staat 
flotation by such means takes place. 

R-D. Q. 186. Was your visit to Australia, to which 
you have referred, at a date when the process which the 
patent in suit purports to set forth, was in operation 
poere? 

A. No, it was some years prior to that. 

R-D. Q. 187. Did you have anything to do with the 
practical application and development in Australia of 
the process which the patent in suit purports to set 
LORsie 

Pome iy little, 11 cme 

R-D. Q. 188. Will you please state what your pro- 
fessional or business connection with Minerals Separa- 
tion, Limited, is at present? 

A. Iam their consulting metallurgist, with Mr. Pic- 
ard, and am engaged in investigating and researching 
upon the various scientific points which arise in con- 
nection with this, and similar processes, and also in an- 
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swering or helping in such metallurgical questions as 
may arise in connection with the process from time to 
time. 

Re-direct examination closed. 


Re-Cross Examination by Mr. JVilliams. 


R-X Q. 189. In R-D. Q. 180 you were asked as to 
the description of the part a’, which you have referred 
to as a baffle. Considering the specification of the 
patent in suit, without any reference to the apparatus 
described or shown in the drawings, in your opinion, 
would a metallurgist at, say, the early part of the year 
1905, be sufficiently informed by such description of the 
process, exclusive of apparatus, to carry out the agita- 
tion froth process described in the patent? 

A. In my opinion he would be fully informed. 

Re-cross examination closed. 
Deposition closed. 
HENRY Le SsULMAN. 
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HUGH FITZALIS KIRK PATRICK-PICARID, wa 
witness produced on behalf of defendants, having 
been duly cautioned and sworn, testifies as follows: 


Direct Examination by Mr. Scott. 


Q. 1. What is your name, age, residence and occu- 


pation? 

A. Hugh Fitzalis Kirkpatrick-Picard; age, 41; resi- 
dence, 298 West End Lane, Hampstead, London, N. 
W.; I am by profession a consulting metallurgist and 
assayer, and my place of business is Sulman & Picard, 
44 London Wall, London, E. C. 

Q. 2. Are you the Hugh Fitzalis Kirkpatrick-Picard 
named as one of the grantees of the United States let- 
ters patent No. 835,120, involved in this suit? 

ee Lean 

Q. 3. Will you state, Mr. Picard, when you first 
learned of the use of oil or fatty matter as a means of 
separating part of the constituents of an ore by flota- 
tion? 

A. My earliest recollection pou be about 1898. I 
cannot say closer than that, and, “hat answer I refer 
to my knowledge of the Elmore Se process. 

Q. 4. And when did you first learn of the joint 
action of oil and a gas congomitantly acting to produce 
flotation of part of an ore? 

A. I learned of its use as an accidental concomitant 
during our work on the granulation Cattermole process 
about 1902, wherein some of the granules were oc- 
casionally, accidentally, floated by air. 
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Q. 5. And when did you learn of the intentional 
use of oil and a gas to produce flotation of the con- 
stituents of an ore? 

fe think that would be in the latter parmot 1903 
or early in 1904. I know it was some few months 
time prior to our first ascertaining the existence of 
the Froment process. 

©. 6. And I presume the intentional use of oil and 
feeac, to which you refer, is to some extent at least 
set forth and described in United States patent 793,- 
$08, granted to Mr. Henry L. Sulman and yourself, 
July 4, 1905, upon an application filed October 5, 1903, 
copy of which patent you have before you? 

me Yes, aiid I see by this date that in one of my 
previous answers I put my knowledge a little too late. 
I must have first known of the intentional flotation by 
means of an oil and a gas early in 1903. 

7. Atter learning of the Froment process) ‘did 
you try that process? 

A. Yes, I tried the Froment process. 

©. 8. Will you describe your trial of that process, 
your mode of procedure and results? 

A. <A sample of crushed ore was taken and mixed 
with a small amount of powdered carbonate of lime, 
to this was added water, and on the top of the charge 
a thin layer of oil was placed. The vessel in which the 
mixture was, was then agitated so as to thoroughly 
aieeiite oil with the crushed ore. Aiter the mixing 
was judged to be complete a quantity of mineral acid 
was added to the charge and the whole contents of 
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the vessel gently stirred, the effect being that the bub- 
bles of carbonic acid gas was generated by the min- 
eral acid on the carbonate attached themselves to the 
oiled particles of mineral, which, more or less com- 
pletely rose to the surface of the liquor, leaving the 
depleted residue at the bottom of the bottle or con- 
taining vessel. 

©. 9. In the patent in suit, No. 835,120, in an ex- 
ample of the application of the process the amount of 
oleic acid used in that instance is specified as from 
.QZ2 to .5 per cent. on the weight of ore, the latter quan- 
tity being twenty-five times the former. How would 
an operator practicing the process determine between 
these wide limits what quantity of oil to use? 

A. As a matter Omemact, Both quantities imentioned 
are so minute in relation to the proportion of ore that 
it is hardly right to describe the limits as very wide, 
but the operator would have no difficulty in determin- 
ing, if there was any marked difference, which was the 
best quantity to use, by simply noting whether he was 
obtaining the specific frothing phenomenon which the 
patent indicates as being that required. 

©. 10. In other words, the ordinary skill of the 
operator would lead him to the right amount, as I 
understand it? 

A. Yes, I think an operator after studying this 
specification, and possessing average technical knowl- 
edge would have no difficulty in so adjusting the 
amount as to obtain this specific and very definite form 
of froth. 
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Q. 11. Did you ever try the Froment process pro- 
ceeding, as directed by Froment in his British patent 
7s, of 1902? 

A. Yes, certainly. The only information we had at 
first was from reading Froment’s patent, and our tests 
were consequently based upon the information con- 
tained in the document. 

Q. 12. I invite your attention to the passage ex- 
tending from line 33, beginning with the words, “such 
for example,” to the end of the paragraph, which be- 
gins with those words on page 2, and ask whether you 
ever tried Froment as there directed? 

A. I have no doubt that as our experiments were 
conducted from our reading the specification, that a 
test of this kind, if not exactly of these quantities, was 
made. I cannot definitely remember whether exactly 
these quantities were used in any specific test. 

Q. 13. Do you remember the result secured when 
operating according to Froment’s patent referred to? 

A. J remember generally that fairly good recov- 
eries of the sulphide minerals were obtained, but I 
have no figures of any particular test, showing actual 
recoveries. 

QO. 14. When you say that the recoveries were fairly 
good, do you mean that they were as good as when 
you operated as stated in your answer to question 8? 

ie «CY €S., 

Q. 15. When these trials of the Froment process, 
referred to in your answer to question 8, were car- 
ried out according to Froment’s directions in the pat- 
ent referred to, did you work with Mr. Sulman? 
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A. Yes, we were working constantly together on 
bese Matters: 

©. 16. When did you first see operated or demon- 
strated the process which patent 835,120 in suit pur 
ports to describe? | 

A. About the first week in March, 1905. 

©. 17. Have you any means of fixing this date other 
than by your unaided memory? 

A. There were certain reports issued by the works 
where the process was operating, and certain corres- 
pondence and reports issued from our office relating 
to the discovery, ancwimese aid me in fixing the daz 
approximately. I do not think I am more than a fort- 
night wrong in my date. If so, it would be earlier 
rather than later. 

©. 18. Who conducted this first demonstration 
which you saw? 

A. One of the works staff of Minerals Separation, 
named Mr. Howard Higgins. Mr. Higgins was at 
that time engaged under instructions from Mr. Sul- 
man, Mr. Ballot and myself, in investigating, amongst 
other things, the influence of the quantity of oil on 
Cattermole granulation, and it was as a result of re- 
peatedly reducing the quantity of oil that eventually 
we arrived at the production of the specific, permanent 
and coherent froth which is referred to in the patent 
in suit. me 

Q.19. These various factors ¢ffecting the Catter- 
mole process had been under investigation for quite a 
long period, had they not? 
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A. Investigation was always going on, but this par- 
ticular investigation was originated by Mr. Sulman, 
Mr. Ballot and myself, not very long prior to the time 
that this discovery was made. We did issue a re- 
port which gives the list of investigations to be made 
and the date of that report will indicate how long the 
investigations were proceeding before we made this 
actual discovery. 

©. 20. Were you present when what you call the 
discovery was made? 

A. I was not in the works at the actual moment 
when the first froth was produced, but I certainly saw 
it within an hour or two of its production. I believe 
Mr. Ballot, one of the patentees, was present at the 
moment of its production, and it was Mr. Ballot who, 
after seeing it, sent for me and Mr. Sulman to in- 
spect it. 

©. 21. Where were you and Mr. Ballot and Mr 
Sulman when you gave these instructions to Mr. Hig- 
gins regarding the subjects to be investigated regard- 
ing the Cattermole process? 

A. We three were meeting every day for discus- 
sions on these matters, and I think the specific instruc- 
tions referred to were come to at a meeting of us 
three at our office, 44 London Wall, but I cannot be 
quite certain that they were not arrived at at a meet- 
ing at Mr. Ballot’s office. I clearly, however, remem- 
ber the meeting and the discussion which led to adopt- 
ing the programme of work to be done. 

©. 22. And about how long do you think this was 
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before you were told that the discovery referred to 
was made? 

A. The discovery was made in March, 1905, and if 
I might see the report which we wrote on the subject 
I think I could fix the date of the instructions. I now 
see that in the report¢ll dated March 3, 1905, there is 
a record of the instructions which were being carried 
out at the time, but it does not fix the time of meet- 
ing at which they were determined upon. I thought 
that some of these reports might have more specifically 
fixed the time, but apparently they do not. I am not, 
therefore, able to say how long the experiments had 
been going on. 

©. 23. Were these instructions given to Mr. Hig- 
gins as much as a month or two before the discov- 
ery was made? 

A. My memory will not serve me, I could not 
say. 

Q. 24. Can you fix the date by memory within a 
years 

A. Yes, it was certainly a matter of weeks be- 
fore, and within that year, at least that is my impres- 
sion. 

Q. 25. Now, as a matter of fact, Mr. Higgins had 
been investigating these various factors, including the 
amount of oil, acid, agitation, temperature, and so 
forth, for probably two or three years prior to the pe- 
riod of 1905, had he not? 

A. Ido not know how long Mr. Higgins had been 
at work. and I cannot fix the time he began work 


Ze 
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upon it. Of course investigation was constantly go- 
ing on during the developing stages of the Cattermole 
process, and Mr. Higgins, after he had been trained 
by us in oil work, took part in these investigations. 

QO. 26. Is it your impression that at the time of 
this meeting between yourself, Mr. Ballot and Mr. 
Sulman, it was a new idea to investigate how much oil, 
acid, and what character of agitation should be used 
in the Cattermole process? 

A. My general recollection is that we had been for 
some time working, more or less in the dark, without 
understanding the influence of the various factors of 
the process, and we decided that it would be well to 
adopt some form of definite line of research, with a 
view, 1f possible, of clearing up various points of dif- 
ficulty in connection with the work. 

QO. 27. Do you mean to convey the idea that prior 
to the meeting between yourself, Mr. Sulman and Mr. 
Ballot, to which meeting you have referred, the ex- 
perimentation by the staff of Minerals Separation, in- 
cluding Mr. Higgins, had been more or less desultory 
and unsystematic, and that vou decided to have them 
systematize their operations? 

A. I certainly do not accuse the staff of Minerals 
Separation of carrying out their work in a desultory 
manner, because if I did I would be equally accusing 
myself, who was largely responsible for the work. In 
developing an entirely new process such as this, one 
must necessarily for a time come across factors, the 
meaning of which are not clear, and in the early stages 
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much of the work must necessarily be of the trial and 
error description, and to that extent I am prepared to 
adnut a certain amount of desultoriness. 

Q. 28. I notice from the documents of your firm 
and of Minerals Separation, Ltd., which have been 
shown to us during this proceeding, that the Catter- 
mole process was not a new idea as early as March, 
1903, and I see from these reports that experimenta- 
tion for the purpose of perfecting this Cattermole 
process was active from a date at least as early as 
March, 1903, down to the year 1905; that during that 
period, and during the early part thereof, the various 
factors of the process were altered in the various ex- 
periments. Now, what I want to have you tell us is 
just what difference was brought about in this experi- 
mental work by the instructions which you say were 
given jointly by Mr. Ballot, Mr. Sulman and yourself 
to Mr. Higgins, or to other members of the staff? 

A. I find that question somewhat difficult to answer. 
During the earlier stages we had been experimenting 
largely on different typesof plant, on different ores, and 
it was only after a great deal of that work had been 
done that the plant appeared to have become somewhat 
established and systematized, and starting on that as- 
sumption it was decided to more systematically than 
hitherto attack the problem of the influence of these 
factors in our then fairly well established type of ap- 
paratus. 

Q. 29. The effect of these instructions, then, as I 
understand it, was not so much to change the character 
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of the work as to make it more systematic; am I right 
in this? 

A. Ido not quite understand what you mean by the 
character of the work. 

@y50. by the character of the work | mean the 
nature of the investigations, such as endeavoring to as- 
certain the most advantageous quantities of acid, oil, 
possibly dilution of the pulp, character of agitation, 
temperature and such other factors as would naturally 
appeal to an operator of the process as being impor- 
tant. With this explanation can you answer the ques- 
tion? 

A. I think I can only answer your question by say- 
ing that the object of the investigation embodied in the 
instructions was to give us a better knowledge of the 
working of our process than we had before and thereby 
to give us more control over it. 

(). 31. Work for the attainment of that purpose 
stated as generally-as you state it, had been going, had 
it not, for over two years prior to the instructions giv- 
en by yourself, Mr. Sulman and Mr. Ballot? 

A. I thought I had dealt with that in a previous an- 
swer. True, work of an investigating character had 
always been going on, but in the early stages we were 
a much longer way off finality, so far as conducting 
the operations were concerned, as we had settled on 
the final type of plant, and probably also on the best 
oils to use. It was only after much of this, what I have 
described, as trial and error work was done, that one 
could hope to systematize the work in a more definite 
manner than had been possible hitherto. 
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©. 32. And the effect of the instructions to Mr. Hig- 
gins was to systematize the work in the more definite 
manner that you have referred to, was it not? 

A. I presume so; that was the object, anyhow. 

Q. 33. In what kind of an apparatus was the pro- 
cess of the patent in suit No. 835,120 performed, when 
you first saw it performed? 

A. It was performed in an ordinary gabbet or cone 
mixing vessel, fitted with usual baffles, such as was em- 
ployed for the usual Cattermole process. 

QO. 34. When you first saw the process it was not so 
arranged as to operate continuously, I presume? 

i ING 

O. 35. It is desirable, I presume, to perform such a 
process continuously, is it not? 

A Yes, certainky, 

Q. 36. As a commercial proposition, I presume the 
process would hardly be capable of use unless provided 
with apparatus for operating it continuously, at least 
such would be the case unless a very valuable ore were 
being operated upon? 

A. It is, of course, always desirable to make any 
metallurgical process continuous, if possible, though 1n- 
termittent processes may be quite cominercial in their 
results, but this process lends itself very readily to 
continuity. | 

Q. 37. What was next done in providing an appa- 
ratus for this process after its demonstration in the 
apparatus you have referred to? 

A. T think the next step was building and fitting a 
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spitzkasten arrangement to receive the agitated ma- 
terial whereby the separation of the froth should take 
place with deposition of the gangue. 

Q. 38. What was the location of the laboratory or 
shop where you first saw the process operated? 

A, Aldermanbury avenue, E. C. 

©. 39. Will you state, as nearly as you can remem- 
ber, how many different apparatuses, whether large or 
small, were constructed at the laboratory on Alder- 
manbury avenue for the application of this process, 
describing such machines bricfly as you go on? 

A. I know that in all several plants of various 
sizes were built, but [ am quite unable now to recall 
the different plants and locate them correctly at the 
different works occupied by Minerals Separation dur- 
ing their work. I may say, that in 1906, in the early 
summer, I think, I went abroad, not in connection with 
this business, and from this time I had very little to 
do with the practical development of the process. 

QO. 40. Were you in touch with the work upon this 
process up until your departure abroad? 

Peeves, | was. 

Q. 41. Then, will you describe, as nearly as you 
can, the construction and operation of the first ma- 
chine built and operated after the first demonstration 
of the process shown to you? 

A. I have not much detailed recollection of the 
plant or plants employed, I only remember generally 
that gabbet or cone mixers were used, which were in 
series, which were connected together, and that the 
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last of the series discharged through a turned-up pipe 
and delivered the material onto a short launder, whence 
it was conveyed to a series of spitz boxes. 

Q. 42. These spitz boxes were provided with up- 
ward water currents, were they not? 

A. 1 believe they were, in the first itistance; buns 
my memory serves me rightly, their use was soon 
abandoned, but I cannot speak with certainty on this 
point. 

©. 43. Do you remember whether you obtained sat- 
isfactory concentrates? . 

A. Yes, we did. 

©. 44. In what form were these concentrates ob- 
tained? , 

A. They were floated off as a thick, coherent, per- 
sistent froth, off the end of the last spitz box of the 
series, where they were collected in some collecting ves- 
Bele 

Q. 45. Were any of the concentrates obtained in 
any form, other than the thick coherent froth you 
réler mies 

A. No, not when the plant was working normally 
and properly. 

©. When the plant was not operating normally and 
perfectly what happened? 

A. You mean specifically with regard to the nature 
of the concentrates? 

Q. 47. Yes. 

A. Well, for example, if through any accident the 
ore feed failed and the oil feed continued, an excess 
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of oil would be supplied and some of the mineral 
would form rather as granules and sink, or occasional- 
ly through any blocking of the delivery pipe a little 
concentrate might escape, or such concentrates as had 
already just been delivered night be pulled out rather 
in the form of a film on the spitz box than as froth, 
but these incidents were quite abnormal, and generally 
speaking, I am right in saying that the thick coherent 
froth always resulted. | 

QO. 48. During the period from 1903 to 1906, when 
you were in touch with this work, I understand that 
quite a number of different apparatuses, large and 
small, relatively, were constructed for the purpose of 
carrying out this process. What was the purpose of 
building this succession of different apparatuses? 

A. To arrive at that most suitable to carry out 
the desired object. 

Q. 49. Is it your recollection that the later ma- 
chines were more suitable for that purpose than those 
first formed, that is, first formed with spitz boxes? 

A. Yes, later ones were certainly better in vari- 
ous detail particulars than earlier ones. 

©. 50. In what particulars did the later machines 
differ from the earlier ones? 

A. One difference lay in the adoption of wooden 
mixing vessels, which was advantageous on the ground 
of economy. Other alterations consisted in the me- 
chanical details of driving the shafts of the mixing ves- 
sels, which in the earlier machines were frequently, 
damaged, and another alteration adopted in the latest 
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types was replacing the cone gabbet agitator by a 
blade form of agitator. I have no doubt that other 
detail developments took place, but those are the ones 
which strike me most. I remember also that there was 
a different arrangement of the spitzkasten part of the 
plant. I have recollection of one plant in which two 
or three spitz boxes were placed underneath each other 
instead of all being in one tier, and another alteration 
that I remember was placing the spitzkasten close up 
to the delivery of the last mixer instead of conducting 
the pulp through a short launder. That, I think, gen- 
erally indicates the changes that were made in the 
various plants. 

O51. Im thevearly apparatuses im which the jase 
mixing box delivered the pulp upon a launder or tray, 
through which, or over which, it flowed, to the spitz 
box, what was the purpose or function of such a laun- 
der or tray as used? 

A. Ido not recall that it had any particular func- 
tion, and it was possibly only put in for some struc- 
tural convenience to connect the two parts of the plant. 
[ am not aware of any appreciable difference in the 
results, whether such a tray is used or not. The plant 
is certainly a little more compact without it, and prob- 
ably that accounts for its disappearance. 

©. 52. During this period of development you are 
aware of no reason for introducing any change in the 
first apparatus which you saw, other than the simple 
desire to make the apapratus more compact, or to sim- 
ply adapt it to the shape of the space where it was to 
be placed, or something of that kind? 
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A. Icannot recall any particular reason except for 
improvements in mechanical details. I may say that 
the process, in my opinion, worked perfectly in the first 
plant, and therefore, except for mechanical reasons, | 
can recall nothing which might be held to be an essen- 
tial alteration in the working of the process. 

Q. 53. Do you know whether any plant was ever in- 
troduced into actual use, following the design of this 
first spitz box machine, and whether it was successful? 

A. I know that the process was introduced into 
Australia, but how far the design of the plant in use 
differed from the early ones, I have no knowledge. 

©. 54. You cannot, then, speak froin your own 
knowledge as to the precise order of steps or propor- 
tions of different materials that were used in the proc- 
ess which you have referred to in Australia? 

A. No, I have no personal knowledge. 

Q. 55. You have never met, nor had any communi- 
cation, by correspondence or otherwise, with Mr. James 
M. Hyde, defendant in this case, before today, have 
you? 

me No, | have not. 

©. 56. Do you reniember whether any of the expert- 
mentation with the various apparatuses built, after 
the first spitz box machine, was directed towards ob- 
taining results of the character which you had been 
informed had been secured in Australia? 

A. I believe so, but I have very little knowledge of 
what took place after the plant was working in Aus- 
tralia. I was engaged at this period mainly on another 
business. 
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Q. 57. Do you remember in what respect it was de- 
sired by Minerals Separation, Limited, to duplicate the 
operation carried on in Australia? 

A. My general impression is rather that Australia 
got its instructions from London than that Australia 
supplied information to London. Of course, there was 
a constant interchange of developments on both sides. 

(9.58. You remember, do you not, that there was an 
effort in the construction and operation of the various 
machines in London to profit from some of the sugges- 
tions received from Australia or to secure results that 
you were informed had been secured there? 

A. No doubt some information of value was ob- 
tained from Australia, particularly as to the questions 
of horse-power required, wear and tear of plant, and on 
such points as would naturally be best determined on 2 
large scale working plant. 

QO. 59. During the period up to 1906, when you went 
abroad, do you remember of ever having had your ef- 
forts directed towards securing as good operation of 
your experimental machine in London as was being se- 
cured by the apparatus in use in Australia? 

A. No, Ihave no recollection on that point. 

O. 60. Have you any personal knowledge as to 
whether the process of patent 835,120 was in practical 
use in Australia at all pifpr to your leaving for abroad? 

A. JI do not know when the process started to work 
in Australia. 

Adjourned to Saturday, August 10th, 1912, at 
10:30 a. M., at the same place. 


——_ EEO 
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Lonpon, August 10th, 1912. 
Met pursuant to adjournment. Present, coun- 
sel as before. 


Direct examination of Hugh Fitzalis Kirkpat- 
rick-Picard continued: 


Q. 61. I presume the words froth and scum are 
used synonymously in the patent in suit; are they not? 


By Mr. Wititams: Objected to as calling for 
a construction of the language of the patent, and 
therefore incompetent. 


ms Yes, they are. 

©. 62. I presume in this experimental work which 
you and Mr. Sulman were engaged in in connection 
with Minerals Separation, Limited, and the gentlemen 
connected therewith, you frequently found the flota- 
tion effect and the granulation and precipitation of 
mineral to appear simultaneously ? 

A. In your question do you refer to our work on the 
froth flotation process or to our work on the Catter- 
mole granulation process? 

Q. 63. You may limit your answer to your work on 
the Cattermole granulation process. . 

A. Yes. In working the Cattermole granulation 
process we certaitilv found that some of the mineral 
in the form of granules tended to float though the great 
bulk of the mineral was recovered in the form of sunk 
granules. The small amount of floating mineral ob- 
tained in this process was a source of trouble to us. 
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Q. 64. In operating the process, which the patent 
in suit purports to describe, was it your invariable cus- 
tom to establish a quantitative relation between the 
amount of oil and the amount of ore, or did you some- 
times proceed simply by using such a quantity of oil as 
would produce the result you desired, without knowing 
just the quantitative relation of that amount? 

A. In all our tests we endeavored to maintain an 
approximately definite relationship as to quantity be- 
tween the amount of ore and the amount of fuel fed 
into the plant. 

©. 65. Did you have anything to do with the prac- 
tical operation .of the process of 835,120, that is, with 
its introducésan into actual business use? 

A. I had nothing to do with the operation of the 
plant in Australia, and have never seen it there. I took 
part in discussions relating to the type of plant which 
was to be used in Australia, but that is my only con- 
nection with it. 

Q. 66. Have you any personal knowledge as to 
whether the procedure set forth in the patent in suit 
and the apparatus there illustrated, ever proved satis- 
factory and successful in actual concentration in a com- 
mercial way as distinguished from laboratory experi- 
ments? 

A. I have never seen the operation at work on a 
large scale on a mine anywhere. 

Q. 67. Will you state the distinction between the 
froth or scum which is referred to in the patent in 
suit, and the floating material resutling from opera- 
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tions such as described in United States patent 793,808, 
granted to yourself and Mr. Sulman on July 4th, 1905, 
as the result of an application filed October 5, 1903? 

A. I have already described the froth produced in 
the patent in suit as being of a very dense, coherent 
and thick deposit. The floating concentrate obtained 
in patent 793,808, on the other hand, was of a very 
feeble and tender character, the very reverse of coher- 
ent and persistent, and was of such a nature that ex- 
treme care had to be used in its collection. It never 
reached any appreciable thickness, and was rather of 
the nature of a thin film. 

QO. 68. To what do you attribute the difference be- 
tween the condition of the floating material produced 
mimaccordance with the process of the patent 793,808 
and that produced under the process which patent 
835,120 purports to disclose? 
me | attribute the difference largely to the greater 
quantity of oil that was used in working the patent 
793,208. The oiled mineral produced under this patent 
was more of the Cattermole variety, and in our experi- 
ence air introduced in the manner shown in Figure I 
does not attach itself very readily to these particles of 
mineral heavily oiled, and though the air did, to a large 
extent, carry the mineral flocks to the surface, they, 
the flocks, seemed to sink again with ease in such a 
manner as to suggest that the air which caused them to 
float had freed itself from the particles. 

Q. 69. Was an apparatus such as shown in Figure 
1 of patent 793,808 built and operated? 
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A. Yes, something very similar to this. 1 domerke= 
call an apparatus similar to Figure 2, but I have a def- 
nite recollection of something of the nature of Figure 
3 having’ been tried. 

(). 70. .I take it, then, that .you attribute the defect- 
ive action which you have referred to in the operation 
of the apparatus of Figure 1 of 793,808, to the use of 
too much oil? 

A. Yes, I think that in large measure accounted for 
the relative non-success of this process, but on the oth- 
er hand, I do not think success would have been ob- 
tained with this particular apparatus, even though the 
quantity of oil had been much reduced. 

@. 71. From which I infer that it is your idea that 
the success of a froth flotation process of this kind is 
dependent, not only upon the use of the proper quanti- 
ty of oil, but also upon the use of mechanism adapted 
to bring about other conditions equally necessary to the 
production of a froth? 

A. Of course suitable apparatus must be employed 
to carry out the object set forth in the patent specifica- 
tion, and we show one method by which these objects 
may be obtained, but no doubt other forms of appliance 
would effectively carry out the intention of the patent 
which is essentially the production of the dense persist- 
entand coherent frotm which is the peculiar attribute 
and essential feature of this invention. 

©. 72. You reter vio this froth as dense) colexem 
and thick; is the process of patent 835,120 limited to a 
froth which is dense, coherent and thick, as disting- 
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uished from some other kind of a froth which you have 
had experience of? 


By Mr. Wittiams: Objected to as calling for 
a construction of the scope of the invention cov- 
ered by the patent in suit, and therefore incompe- 
tent. 


By Mr. Scott: Question withdrawn. 


Q. 73. You have referred to the froth produced by 
the process which the patent in suit purports to set 
forth as dense, coherent and thick. Does that process 
in practice result in producing a froth which is dis- 
tinguished from other froths which you have seen pro- 
duced in these characteristics of density, coherency and 
thickness? 

F According to my experience, the characteristics 
of this froth are essentially different from any other 
kind of mineral froth that I have seen produced. 

QO. 74. Are these characteristics so essentially differ- 
ent that observation of a froth enables you to state 
whether it has been produced by the process which 
patent 835,120 purports to set forth, or by some other 
process? 

A. I do not think I should have any difficulty in 
distinguishing between the froth obtained by the patent 
in suit and that produced by any other means known to 
me. 
Q. 75. Could you distinguish, by observation, that 
is, by visual observation, between froths produced by 
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the use of five-tenths of one per cent. one per cent. one 
and a half per cent. and two per cent., respectively, of 
oil? 

A. I should have no difficulty, I think, in disting- 
uishing the five-tenths per cent. froth from the two per 
cent. and probably from the one and a half per cent., 
but I do not know what is the absolute limit in quan- 
tity which would render it difficult for me to distinguish 
between them. I may state that by using the upper 
limit of two per cent. in the apparatus described in the 
patent in suit J should expect to find an appreciable 
quantity of granules formed, and this would aid me in 
forming an opinion as to the amount of oil used. 

Q. 76. Do you remember about when Mr. A. How- 
ard Higgins entered the employ of Minerals Separa- 
tion, Limited? 

A. My recollection of it was that in December, 1903, 
he entered our employ, and that in June, 1904, he 
joined the Minerais Separation staff. 

Q. 77. In carrying out the process which the patent 
in suit purports to disclose, is there anything distinct- 
ive about the mode of agitation of the oiled pulp as 
compared with the agitation used in applying the Cat- 
termole process, wherein the purpose is to granulate 
and precipitate the valuable mineral? 

A. In actual fact the same apparatus was employed 
for both purposes during my connection with the ex- 
perimental work on the two processes. In the patent 
in suit it is more essential to beat in air, which is not 
an important point, and’ rather to be avoided, in the 
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Cattermole process, where the object was only to mix 
the various ingredients, air not being one of them. 

©. 78. In operating the apparatus of the patent in 
suit as shown in Figure 1 of the drawings, does the 
material come out of the pipe H in the form of a froth, 
or did the froth form upon the apron or tray O, or did 
it rise from the body of the liquid in the spitz boxes, 
or did it collect in some other way which does not oc- 
GiietO me? 

A. I should say that the froth was present, so to 
speak, potentially in the pipe H, that is to say, if the 
gabbet agitator had been stopped, froth would at once 
have risen to the surface of the liquid in the gabbet; 
the charge, therefore, in passing through the pipe H 
was in condition to form froth at the earliest moment 
that it had an opportunity to do so. My impression is 
that the actual froth did not form until the pulp 
reached the spitz box, but it is quite possible that some 
froth began to form on the tray O. 

(57°. Youthave referred to having been called in 
to witness the operation of forming a froth according 
to the process which the patent in suit purports to set 
forth shortly after the discovery of such a mode of 
procedure was made. Will you state just what you 
saw on this occasion that was new to you; that is, what 
was it you regarded as a discovery? 

A. What struck me as being new was seeing practi- 
cally the whole of the mineral which was in the ore 
charge floating on the top of the liquid in the gabbet 
whilst at rest. whereas hitherto when using larger 
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quantities of oil I should expect, and, indeed, would 
have seen the mineral in a more or less granulated 
condition through the charge, and not floating on the 
surface, except as to certain accidental flocks. The 
difference was most marked, and created a very dis- 
tinct and decided impression on my mind. 

©. 89. I presume that you and your associates pro- 
ceeded to investigate the causes which had produced 
this result, and if so, what were the causes to which 
you attributed it? 

A. We already knew from the first test that the 
cause was due to reducing the quantity of oil much be- 
low that hitherto employed, and observation of the 
froth clearly indicated that the air which had been 
beaten in played an important and essential part in the 
production of this new phenomenon. I presume that 
further investigation work was carried on, but in my 
opinion, the invention may be said to have been com- 
plete after that first operation. 

©. Sl. Ateiieseime the process wiich the patens in 
suit purports to set forth was first exhibited to you, I 
take it that you were not then for the first time made 
cognizant of the possibility of using so small a quanti- 
ty of oil as had been used, or that you then first became 
cognizant of the utility of beating air into the pulp; am 
I right in this? 

‘A. I had no idea prior to this, that by reducing the 
quantity of oil to the limits which were used in this 
experiment that such a result would be obtained. I, of 
course, knew that air would float mineral, previously 
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oiled, but it was not anticipated by me hitherto that 
this particular result would be obtained if air were 
beaten in, in the manner in which it was done in mak- 
ing this test. The result of the operation as a whole 
was an entire revelation to me, and though I knew that 
work was being carried out on the reduction of the 
quantity of oil, I never for one moment anticipated in 
my mind, as being likely to occur, what in fact actually 
did occur. 
Direct examination closed. 


Cross-Examination by Mr. Williams. 


me. SZ. In ©. 11, you were asked if you ever tried 
the I‘roment process as directed by Froment in lis 
feiitish patent 12,/78, of 1902, and in Q. 12 your at- 
tention was called to a particular passage in the Fro- 
ment specification, commencing on line 33 of page 2, 
and you were asked whether vou ever tried the Fro- 
ment process as there directed. Please explain fully 
your answers to those two questions, supplementing 
what you have already said by anything further which 
may be necessary to make your meaning clear. 

A. Perhaps the only point that wants elaborating is 
tae order in which 1 added the various ingredients. | 
made a large number of tests, and it is possible that in 
some of them the order may have varied from that 
which I gave in answer to question 8. What I did was 
to take the specification and exercise my knowledge of 
these matters to the best advantage, so as to obtain the 
best result that the process was capable of. It was 
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therefore my usual practice to add the acid after the 
other ingredients as I wished to get the oil well mixed 
with the ore before destroying the carbonate of lime 
present, which was necessary to produce carbonic acid 
gas for the separation of the oiled mineral. That I 
was right in this procedure is clear, because at a subse- 
quent date Messrs. Minerals Separation received in- 
structions from Froment on how to work his process, 
and in these instructions he advised the performance 
of the operation on exactly the lines followed in my ex- 
periments. This is clear, not only from written in- 
structions, but also from a drawing which was sup- 
plied, in which the mixing without acid is shown in one 
vessel, and the separation by the addition of acid in a 
second vessel. 


By Mr. Scott: All of the answer beginning 
with the words “that I was right,” and extending 
to the end of the answer, is objected to as hearsay. 


X-Q,. 83. Can you, and will you, produce, Froment’s 
description to which you have referred, and also his 
drawings, to which you have referred? 

A. This is the description, and these are the draw- 
ings. 

The Commissioner notes that the witness pro- 
duces a document in French, entitled “Description 
et Instructions pour la concentration des miner- 
ais,” and a large and small sheet of drawings, and 
at the request of counsel for complainants, marks 
the description for identification as “Froment De- 
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Coun... 


Cee Ts eld 


= : eee 2, insert “ Drawing,” and the small draw- 
IvS Wadd, Ui Wadd UL, ANY apparatus 2CLaveu a. vase 
Froment? . 

A. Yes, he sent over a small-sized plant to be used 
in carrying out his process, but I never used this appa- 
ratus, because, firstly, I did not consider it by any 
means a satisfactory appliance to effect the operation, 
and I was satished that only indifferent results could 
be obtained upon its use. T*urther, the apparatus was 
of too large a size for use in our laboratory. It was 
sent eventually to Minerals Separation Company’s 
works, but I have no knowledge of whether they used 
it or not. A search for this apparatus has been made 
fer=ts, but I expect it has been destroyed. Certainly it 
has not been found. 

Cross-examination closed. 


Re-Direct Examination by Mr. Scott. 


R-D. Q. 85. Do you remember whether you carried 
out the process of the Froment patent before you re- 
ceived the instructions and drawings from Mr. Fro- 
ment, to which you have referred? 

A. Yes, certainly, many tests were made before we 
reecived the drawings and instructions. 

Re-direct examination closed. 
Deposition closed. 
ftucie IN. Prexnp. 


mqdjeurned to Monday, August 12th, 1912, at 2 
o'clock, at the same place 
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Bee 22. nce eS paren: OLE aii Tr al ele ies 
was right in this procedure is clear, because at a subse- 
quent date Messrs. Minerals Separation received in- 
structions from Froment on how to work his process, 
and in these instructions he advised the performance 
of the operation on exactly the lines followed in my ex- 
periments. This is clear, not only from written in- 
structions, but also from a drawing which was sup- 
plied, in which the mixing without acid is shown in one 
vessel, and the separation by the addition of acid in a 
second vessel. 


By Mr. Scott: All of the answer beginning 
with the words “that I was right,” and extending 
to the end of the answer, is objected to as hearsay. 


X-Q. 83. Can you, and will you, produce, Froment’s 
description to which you have referred, and also his 
drawings, to which you have referred? 

A. This is the description, and these are the draw- 
ings. 

The Commissioner notes that the witness pro- 
duces a document in French, entitled ‘Description 
et Instructions pour la concentration des miner- 
ais,” and a large and small sheet of drawings, and 
at the request of counsel for complainants, marks 
the description for identification as “Froment De- 
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scription,” and the large drawing as ‘“‘Froment 
Drawing A.” 


X-Q. 84. In addition to the description and draw- 
ings was, or was not, any apparatus received from 
Froment? . 

A. Yes, he sent over a small-sized plant to be used 
in carrying out his process, but I never used this appa- 
ratus, because, firstly, I did not consider it by any 
means a satisfactory appliance to effect the operation, 
and [ was satished that only indifferent results could 
be obtained upon its use. Further, the apparatus was 
of too large a size for use in our laboratory. It was 
sent eventually to Minerals Separation Company’s 
works, but I have no knowledge of whether they used 
it or not. A search for this apparatus has been made 
ferets, but I expect it has been destroyed. Certainly it 
has not been found. 

Cross-examination closed. 


Re-Direct Examination by Mr. Scott. 


R-D. Q. 85. Do you remember whether you carried 
out the process of the Froment patent before you re- 
ceived the instructions and drawings from Mr. Fro- 
ment, to which you have referred? 

A. Yes, certainly, many tests were made before we 
reecived the drawings and instructions. 

Re-direct examination closed. 
Deposition closed. 
Hugi! i. Serearn: 


Adjourned to Monday, August 12th, 1912, at 2 
o'clock, at the same place 


1710 Minerals Separation, Limited, et al., vs. 
Deposition of John Ballot. 
Lonpon, August 12th, 1912. 


Met pursuant to adjournment. Present, counsel 
as before. 


JOHN BALLOT, a witness produced on behalf of de- 
fendant, having been duly cautioned and sworn, tes- 
tifes as follows: 


Direct Examination by Mr. Scott. 


©. 1. What is your name, age, residence and occu- 
pation? 

A. john Ballogmace, 52; residencevat Hotel Geem 
Strand, London; my occupation 1s chairman and man- 
aging director of Minerals Separation, Limited, and 
chairman of Minerals Separation American Syndicate, 
Limited, the two complainants; place of business, 62 
London Wall, London, E. C. 

OQ. 2. Was Mr. Hyde, the defendant, employed di- 
rectly by Minerals Separation, Limited, or by a syndi- 
cate of which Minerals Separation, Limited, was a 
member ? 

A. Mr. Hyde was employed by Minerals Separation 
to carry out the work of the syndicate formed to 1n- 
vestigate in Mexico. He was paid directly out of the 
funds of the syndicate. 

Q. 3. Who were the members of the syndicate? 

A. The members were Messrs. Lazard Brothers & 
Co., London; Messrs. Beer, Sondheimer & Co., of 


Frankfurt, and Minerals Separation, Limited, London. 
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Q. 4. Did all three of the members of the syndicate 
contribute towards the funds of the syndicate? 

fam 1 €s. 

Q. 5. You mean that each member of the syndicate, 
including Minerals Separation, Limited, contributed 
money to the treasury of the syndicate? 

me | do. 

Q. 6. It is averred in the bill of complaint in this 
suit that the defendant was instructed by the engineers 
and experts of one of the complainants or both of them 
in all technical details and particulars as to the letters 
patent in suit, and the installation and use of the proc- 
ess of ore concentration constituting the invention set 
forth in said patent. Can you state any particular or 
specific instructions which were so given to the defend- 
ant, Mr. Hyde? 

A. Immediately after Mr. Hyde’s arrival in Lon- 
don, Mr. T. J. Hoover, who was then our consulting 
engineer, which practically means that he was the chief 
engineer of the company, was requested by me to give 
Mr. Hyde every possible instruction and all informa- 
tion necessary to enable him to acquire the necessary 
knowledge to equip him for the purpose of the duties 
which he was destined to undertake and had under- 
taken to carry out in the Republic of Mexico. I may 
here mention that I understood from both Mr. Hoover 
and Mr. Hyde that they had known one another for 
years, and Mr. Hoover assured me that Mr. Hyde was 
a fully qualified engineer, to whom the business could 
be safely entrusted. Mr. Hoover, on my instructions, 
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placed at Mr. Hyde’s disposal, all the files of patents in 
our office relating to the Minerals Separation processes, 
not only the patent in suit, but everything on file at the 
time. Mr. Hoover also placed at Mr. Hyde’s disposal 
his own reports and notes on the process made during 
his visitto Australia,aswell as comments and notesrelat- 
ing to the patents and processes. After spending some 
days or probably weeks, | do not know how long, in 
mastering these details, he was taken to our test works, 
then at Charlotte street, off Great Eastern street, where 
he was shown various apparatus, both small scaie and 
large testing plant in use and operation at that time. [| 
personally had discussion with Mr. Hyde before he 
left for Mexico and asked him whether he had gained 
all the information that he thought necessary to enable 
him to carry out the work which he had undertaken, 
and he gave me his assurance to the effect that he had. 
I would here mention that before Mr. Hyde arrived in 
London a special type of machine had been invented or 
designed by Messrs. Sulman & Picard, known as the 
slide machine. Messrs. Sulman & Picard communi- 
cated the information to Mr. Hoover, Mr. Hoover dis- 
cussed it with me, and at my request took the matter 
up to have similar machines built for use in our Char- 
lotte street works. The details of this invention were 
communicated to Mr. Hyde by Mr. Hoover, and our 
works manager, Mr. A. C. Howard, together with Mr. 
Hyde, were entrusted with the building of this by suit- 
able makers. So soon as this machine was built one 
was placed at the disposal of Mr. Hyde, and he was 
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given one of our works operators or experimenters, to- 
gether to run through a series of tests as quickly as 
possible to get the handling of the machine and gen- 
erally to become efficient in the management of it, as it 
was found to be a very efficient apparatus that would 
just suit the operations of the testing work with which 
Mr. Hyde was to be entrusted during his Mexican and 
other investigations for the purpose of acquiring busi- 
ness for the syndicate. With this machine and with 
another one subsequently sent to him, Mr. Hyde car- 
ried out his tests, not only in Mexico, but also in Can- 
ada, where he was requested to go, and did go, early 
in November of 1910. 


inv Mr. ScoTr:. Lhat part of thé “preceding 
answer which sets forth alleged disclosures made 
by Mr. Hoover to the witness is objected to as 
hearsay. 


Q. 7. What is the source of your information to the 
effect that Mr. Hoover placed at Mr. Hyde’s disposal 
all the files of patents in your office? 

A. First, | requested him to do so; secondly, he as- 
sured me that he had done so; thirdly, besause I saw 
Mr. Hyde reading them myself. 

QO. 8. Does the preceding answer as to your source 
of information apply also to Mr. Hoover's reports and 
notes on the process made during Mr. Hoover’s visit 
to Australia, and his notes relating to the patents and 
processes? 
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A. My recollection is yes, with this qualification that 
when I make use of the word “process” I refer to the 
patent in suit, which was being applied and worked on 
a commercial scale, and which, of course, we wished 
Mr. Hyde to introduce into Mexico. 

©. 9. What was the nature of these reports and 
notes made by Mr. Hoover during his visit to Aus- 
tralia and his notes relating to the patents and proc- 
esses ? 

A. To give a clear answer I should require to re- 
fresh my memory by reference to the documents. In 
general, the notes on his visit to Australia were on the 
working of the apparatus and the process there in 
practice. With regard to the patents and processes he 
had drawn up a memo of their sequence and their 
various characteristics. 

Q. 10. What did Mr. Hoover go to Australia for? 


A. Mr. Hoover at that time occupied the position of 


general manager of Minerals Separation, and the 
Board thought it advisable to send him to Australia 
for the purpose of seeing the process worked on a 
large scale, and also to investigate the operation of a 
large scale plant previously erected, that is to say, 
erected previous to Mr. Hoover's joining our com- 
pany. and operating or treating a dump of tailings pur- 
chased by my company, jointly with others, from the 
Sulphide Corporation, and to report thereon. 

Q. 11. I presume you yourself have been in Aus- 
tralia and seen the working of the process in question 
there? 


——— 
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A. I have not. 

Q. 12. Had any of the members of the Board to 
which you refer seen the process, to which you refer, 
in Australia? 

Eee yes, only one, Mr. J. H. Curle, 

©. 13. At the period in question, namely, at the 
time of Mr. Hoover's visit to Australia, was the proc- 
ess being operated commercially anywhere except in 
Australia, by commercially I mean as distinguished 
from the testing operations, which J understand were 
conducted in England or Wales? 

A. No, with the exception of the London and Welsh 
works, it was not operated anywhere, to my knowl- 
edge, on a commercial scale. Aly meaning is, it was 
worked in Australia. 

©. 14. The operations at London and in Wales were 
not of a commercial character, were they, that is, were 
not being conducted in the regular course of mining 
operations? 

A. The London works were purely testing and in- 
vestigation works. The plant in Wales was erected 
for the special purpose of producing concentrates from 
a shipment of several hundred tons of San Francisco 
Del Oro ore, which that company had sent to England 
to test out a process of zinc smelting, and this Welsh 
plant was erected at the works of a small smelter com- 
pany in Wales with that object, and it produced a ton- 
nage of concentrates from the San Francisco ore for 
their smelting tests. 
©. 15. What was your purpose in directing Mr. 


ww 
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Hoover to instruct Mr. Hyde as to the practice of this 
process, and to put in his hands his notes regarding 
the Australian practice? 

A. To give Mr. Hyde as much information as pos- 
sible of work on a practical scale, as no work on a 
comniercial scale was being done in England, with the 
exception of the tests in Wales, and that plant also Mr. 
Tyde was specially requested to visit to gain as much 
information as he could. 

Q. 16. I take it from what you have said, that you 
yourself have no perosnal knowledge as to how the 
process in question was carried out in Australia, and 
that you cannot from your personal knowledge describe 
that process or the mechanism used for the, purpose of 
putting it into effect; am I right in this? 


A. If by personal knowledge you mean personal in- 


spection, you are right. On the other hand, I have 
naturally had the reports of our engineers and mem- 
bers of the staff who erected the plant and operated it. 

QO. 17. Did you yourself direct these engineers to 
proceed to Australia for the purpose of introducing the 
process? 

A. In the first instance we sent out Mr. Chapman, 
who had received his instructions, drawn up in con- 
sultation with Sulman, Picard and myself. 

Q. 18. At what date, as near as you can remember, 
did you first send any one to Australia for the purpose 
of introducing the process which the patent in suit pur- 
ports to describe? 

A. We sent out Mr. Chapman, as far as I can re- 
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member, early in 1904, probably March, I am not quite 
sure, with the Cattermole plant. He erected that, oper- 
ated it, and during the early part of 1905, a hundred- 
ton plant of the Cattermole type was built at the Sul- 
phide Corporation works, and, I think, was completed 
and started operation about May, of 1905. That plant 
operated for a short period, but in the meantime the 
oleic acid froth or agitation froth process was discov- 
ered and information of same sent out to Mr. C. F. 
Courtney, who was our consulting engineer in Aus- 
tralia at the time. And if my memory serves me 
rightly, early in July he tested the frothing process in 
this particular Cattermole plant, and soon after con- 
verted the Cattermole plant into a frothing process 
plant. I find on looking at my letter-press copy book 
that I wrote Mr. Courtney on the 3rd of March, 1905. 
1 quote from this letter as follows: 


“And also to hand you copies of Messrs. Sulman 
se Picard’s report of the 3rd inst. together with Mr. 
Higgins’ of 2nd inst, with two sheets of curves to 
show the very important results obtained. As the 
various reports and curves will explain themselves 
I have but little to add, and I trust that you will 
be pleased with the result.” 


Again in my letter to Mr. Courtney of March iOth, 
m0, | say: 
“J am pleased to tell you that during the week we 
have made some very important discoveries which 
will, I think, almost revolutionize our processes by 
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way of simplifying and cheapening the same. I 
hope that by next mail the work will be sufficiently 
far advanced to send you full particulars. Several 
points have vet to be determined, and the discov- 
eries are of such a nature that we have decided to 
take our expert and Ccounsel’s opinion thereon 
with a view to assuring ourselves that we can get 
good protection under patents. J may mention for 
your private information that we do not use more 
than iepetecene or oleic acid per tomot ore amanale 
though we have not assays out that the recoverics 
will be very satisfactory.” 


Again in my letter to Mr. Courtney of March I7tm 
1905, lsaye 


“Higgins Report. Werewith I enclose you copy 
of Higgins report as received this morning, being 
a continuation of the one sent you on the 3rd 
March, By using one per cent of acid water or 
even less than that, three of water to one of ore, 
and adding .1 per cent of oleic acid, and heating 
tmemeimemit to trom 30/32 ‘Cand then agitating 
from 8 to ten minutes in a single gabbet we find 
that almost as soon as the cone is stopped in the 
gabbet irom 70 to 8) per cent of the contained 
mineral immediately rises to the surface in the 
form of a scum or froth which floats persistently 
and remains on the surface of the water for days 
at a time. Any heavy mineral that may be pres- 
ent and not carried up with the froth is readily 
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separated from the coarse sands by ordinary tab- 
ling. This experiment has been repeated again 
and again. The ore treated was ground to 60 
mesh originally but we found that only a very 
small percentage remained even on 90 mesh the 
bulk passing through one hundred and fifty. I 
think this discovery very important indeed, and 
have no doubt that you will thoroughly test it on 
your straight ores as well as on your tailings and 
old slimes, especially the stack of rich slimes on 
the mine as it will merely need agitation and run- 
ning off into settling tanks with some mechanical 
device for skimming off the floated froth or per- 
haps a large nest of conical upcasts or spitzkasten 
may be made to do the work and I have no doubt 
that you will soon solve the mechanical problem 
for fixing up suitable apparatus. 

“As I wrote vou in my last, we are having our 
patents thoroughly overhauled in view of these de- 
velopments, and it will therefore be necessary to 
keep this as confidential as possible until we know 
the result. Even with thirty mesh stock Higgins 
finds that although not much flotation takes place 
as only the slime mineral rises to the surface, the 
coarse mineral 1s still sufficiently oiled to permit a 
perfect separation by tabling with air-blast by air- 
distributor. This factor is important as it reduces 
the consumption of oleic acid to a vanishing point 
being only .r per cent per ton of ore treated and 
that can be very readily washed off the concen- 
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trates with a weak alkaline solution for the pur- 
pose of separation or breaking-down. In the case 
of copper ore or ores not requiring separation, I 
take it that it will hardly pay to recover the oleic 
acid.” 

The Commissioner at the request of counsel for 
complainants marks for identification the letter- 
press copies of the three letters referred to inate 
witness, respectively, as ‘Courtney Letter,” fol- 
lowed by the date of the letter. 

By Mr. Scott: The statement contained in the 
second sentence of the last preceding answer re- 
garding the erection in Australia of the Catter- 
mole plant is objected to as hearsay, as is also the 
statement in the following sentence regarding the 
operation of that plant. Similar objection is made 
to the statement contained in the fourth sentence 
to the effect that the Cattermole plant was con- 
verted into a frothing process plant. 


Q. 19. What was the purpose of having your pat- 
ents thoroughly overhauled, as set forth in your letter 
Gt March 17, 1905" 

A. I think just a business precaution. 

Q. 20. Why is it that you cautioned Mr. Courtney 
to keep the information contained in your letter of 
March 17th, 1905, confidential until you knew the re- 
sult of the overhauling of your patents? 

A. So far as my memory serves me the object of do- 
ing so was because at that time Australia was not un- 
der the Patent Convention, and if any information had 
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leaked out before we had lodged a patent there some- 
body else might have pirated the idea. 

@. 21. What did this have to do with the overhaul- 
ing of the patents which you already had? 

A. It is an expensive matter to take out patents, 
and we did not wish to take out patents needlessly if 
the discovery had already been protected by any of our 
previous patents. 

QO. 22. Who were the members of the Board to 
whom you refer in your answer to question 10? 

fe Die members of the Board were Dr. Gregory,. 
ie). 1. Curle, Mr, W. W. Webster, Mr. Francis 1: 
Gibbs, myself, and Mr. A. H. Krohn. 

QO. 23. How long had these gentlemen been asso- 
ciated with you in the investigation or exploitation of 
processes of the kind we are discussing? 

m™ They were all of them associated with me irom 
the registration of Minerals Separation, which I think 
took place on the 3lst December, 1903, except Mr. 
Francis Gibbs, who joined the Board probably a year 
faver, but {| aim not certain. Previous to 1903, Mr. 
Webster, Dr. Gregory and Mr. Curle were associated 
with me in the Cattermole Syndicate. I think that was 
registered in September, 1903, but they were also in- 
terested in the investigation of the Cattermole process, 
which was taken up early in 1903. That is, an option 
was taken up over the Cattermole process and we 
found the money to investigate that, with an option to 
acquire it in syndicate form. 

QO. 24. Were these other gentlemen whom you have 
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mentioned actively engaged with you in these enter- 
prises, or did they leave the conduct of affairs entirely 
to you? 

A. I think I may answer without egotism that the 
conduct of affairs was entirely left to me. 

Q. 25. Did these gentlemen confer with you at all 
regarding the enterprises you have referred to? 

A. We had regular Board meetings and met almost 
daily and discussed matters, except that Mr. Curle was 
a great traveler and was frequently abroad. 

Q. 26. Were these discussions confined to the finan- 
cial aspect of the enterprises, or did these other gentle- 
mien enter into questions regarding the practical opera- 
tions in the various laboratories which I understand 
Minerals Separation and the Cattermole syndicate con- 
ducted? 

A. We discussed practically everything that con- 
cerned or related to the company, although the technical 
part was almost entirely left to my decision. 

Q. 27. Did you consult these other gentlemen re- 
garding the technical matters? 

A. Not necessarily consulted them, I discussed it 
with them, and it was only where heavy financial out- 
lay was concerned that I consulted then. 

eee in your letterset March 3rd, 1905) tomlin, 
Courtney, you refer to Messrs. Sulman & Picard’s re- 
port of the 3rd inst., and Mr. Higgins’ report of the 
2nd inst. Are these the reports of those gentlemen 
bearing the dates mentioned which have been marked 
for identification during the examination of witnesses 
in this suit? 
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me YY eS. 

QO. 29. I take it that when Mr. Higgins apprised 
you of the operations set forth in his report of March 
16th, 1905, this was not the first occasion upon which 
you had been informed of the possibility of using min- 
ute quantities of oil in mineral flotation operation; am 
Hmeorrect in this? 

A. I had seen the work in progress from about the 
Ist day of March onwards. 

Q. 30. When you saw Mr. Higgins’ operations 
about the Ist of March, 1905, that was not the first oc- 
casion, was it, upon which you had been informed of 
the possibility of using minute quantities of oil in 
mineral flotation processes; by niunute I mean quanti- 
ties within the range set forth in the patent in suit? 

fe No, | had never seen it before within the range 
of the patent in suit. 

©. 31. You kept in close touch, did you not, with the 
operations of the technical staff of Minerals Separa- 
tion, Ltd., including the operations of Messrs.’ Sulman 
& Picard? 

A. Yes, I did. 

©. 32. That is, you kept fully informed as to the in- 
vestigations conducted by Messrs. Sulman and Picard 
and by the staff of Minerals Separation, Ltd.? 

A. Yes, as fully as I possibly could. 

Q. 33. I presume you frequently visited the labora- 
tories conducted at different times by Minerals Separa- 
tion, Ltd., and consulted frequently with Messrs. Sul- 
man & Picard? 
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A. Yes, I consulted with Messrs. Sulman & Picard, 
especially in the carlier years, almost daily, frequently 
several times a day, and watched operations carried on 
in their laboratory, and later on Aldermanbury avenue 
and the other laboratories that we had. But in later 
years, of course my work had accumulated so much 
that I had to leave it to other members of the staff, so 
that I could not pay the frequent daily visits which I 
was accustomed to pay, perhaps until October, 1906, 
when Mr. T. J Hoover arrived and took up his duties 
as general manager. 

©. 34. And when you saw the work in progress 
from March 1, 1905, onwards, as referred to by you in 
your answer to question 29, was this the first occasion 
upon which you had been informed as to the use in an 
oil flotation process of the intentional beating in of air 
for the purpose of promoting flotation > 

A. The intentional beating in of air to produce or 
promote the flotation of froth which was developed by 
that process was certainly not known until the fact had 
been actually discovered that by using a very small 
quantity of oil, say .2 or .1 per cent., and agitating it 
fOr seweemtain tiineyeamd then leaving the mixture te 
stand that the whole froth rose to the surface. By 
“discovered” I mean until the experiments had estab- 
lished the fact that this extraordinary phenomenon 
was every time reproduced by using the small quantity 
of oil, violently agitated, and then leaving it to stand, 
when the mineral rose to the surface in the form of 
dense froth. 
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Q. 35. I understand from your last answer that you 
mean that a discovery was made about March Ist, 
1905, and that subsequently the operation was repeated 
simply to verify the result secured; is this the distinc- 
tion which you mean to draw between the word “dis- 
covered” and the word “established”? 

A. The discovery was made about, or soon after, 
March Ist. And as soon as we had experiments re- 
peated to show that the same phenomenon was con- 
stantly reproduced we considered it established and 
that the principal cause of flotation, or perhaps the en- 
tire cause of flotation, was due to air beaten into the 
pulp, assisted, of course, by the other agents. 

©. 36. What was the result of the thorough over- 
hauling of your patents referred to by you in your let- 
femot March 17th, 1905, to Mr. Courtney? 

ie ihe results were that our patent attorneys very 
strongly advised us to protect the froth discovery un- 
dena patent. 

©. 37. What are the other agents referred to at the 
close of your answer to question 35? 

A. Oil or oleic acid and sulphuric acid. 

©. 38. Did the members of your technical staff, 
Meide trom Afessrs. Sulman & Picard, ever participate 
in any of your conferences, or were any suggestions 
ever made by members of your technical staff? 

A. No, I do not think that our members of the staff 
participated at the conferences between Messrs. Sul- 
man, Picard and myself; while carrying out instruc- 
tions or experiments, thev were naturally always looked 
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upon as being intelligent people, and were treated as 
such, 

QO. 39. Who were the members of your technical or 
experimental staff in March, 1905? 

A. Apart from Messrs. Sulman and Picard, we had 
Mr. A. H. Higgins, Mr. John Leechman, and, I think, 
Mr. A. K. Burn joined us about that time, or towards 
the end of March. 

Q. 40. What were the educational and technical 
qualifications of these men? 

A. I think Mr. Higgins was an associate of the 
Royal School of Mines, and I think Mr. Leechman was 
that, too, and had a higher degree, which I do not re- 
member. He is a member of the Institute of Mining 
and Metallurgy. Mr. Burn, I do not know as to his 
qualifications. He had his training with Messrs. Sul- 
nan and Picard. 

©. 41. In answer to question 37 you mention sul- 
phuric acid as one of the substances included in the 
_ term “other agents” appearing in your answer to ques- 
tion 35. In what manner does sulphuric acid contribute 
to the flotation effect? 

A. I believe it keeps the oil from going to the 
gangue. It also has an effect of settling slime gangue 
more readily, and by keeping the oil from sticking to 
the gangue, naturally it assists the mineral in picking 
up the very minute traces of oil disseminated through- 
out the mass of agitated pulp. 

Q. 42. The patent in suit gives a range of quantity 
for the oleic acid to be used extending from .02 to .5 
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per cent. in the example set forth in the paragraph be- 
ginning at line 70, page 1, the larger quantity being 
twenty-five ‘times the magnitude of the smaller. In 
carrying out this process how is the determination to 
be made as to which of these widely differing quanti- 
ties is to be used? 

A. Starting with the small quantity, say at the rate 
of one pound per ton of ore, an operator can soon tell 
by the appearance as to whether the characteristic 
froth is produced or not. erect Sats . 
Rid either; J : 


ee a —< F 
is—prodteed-er-tret. Guided by appearances he would 
either increase or decrease the quantity of oil or oleic 
acid until the cauliflower or characteristic froth was 
produced, which in itself will be an unfailing index as 
to whether or not proper conditions have been attained, 
and he need only then repeat the measurements quan- 
titatively of oil or oleic acid added to his pulp. Of 
course I assume that the proper agitation and other 
factors are satisfactory. 

©. 43. I understand from your answer that the 
way to carry out the process which the patent purports 
to set forth, is to operate with varying quantities of oil 
until what you term the “characteristic froth” appears, 
and then to keep on operating with the proportion of 
oil ascertained to have been used in producing such a 
characteristic froth as you have referred to; am I 
right in this? 
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A. In small scale tests the operator would natural- 
ly quantify or measure the quantities of oil added, 
whether they be above one pound per ton or below one 
pound per ton, and would judge by the appearance of 
the froth and result when the best proportion had been 
hit upon. 

©. 44. Would you make a distinction as to the mode 
of operation upon a commercial scale? 

A. Ona conimercial scale, or before commercial op- 
erations are begun, simall scale work should, and would 
invariably, be carried out to determine the best quanti- 
ties, and the oil supply fed to a commercial plant would 
be calibrated accordingly, that is, after ascertaining the 
quantity of ore plus water fed into the plant, the oil 
feeding apparatus would be set to deliver as nearly as 
possible the quantities per ton determined by small 
scale experiments. 

Q. 45. In your answer to question 42 and the fol- 
lowing questions, [ understand that the quantity of oil 
must be determined experimentally, and that the proper 
amount of oil is determined by noting the quantity 
which produces the froth, which you state has certain 
characteristic qualities. J understand, then, that it is 
impossible to carry out the process by simply applying 
the proportions of oil set forth in the patent, and that 
the final test is not the use of any particular proportion 
of oil, but the production of the froth; is this correct? 

A. The only way to carry out the process is that of 
applying the proportions of oil set forth in the patent, 
but to determine, as all practical men will do, which of 
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the proportions, within the range, yield the best result, 
the characteristic nature of the froth is always an indi- 
cator which will of itself tell an experienced operator 
when the best conditions have been attained, or having 
been attained, whether they are maintained in a con- 
tinuous running, where variations may occur in the 
feed to the plant of ore and water or pulp. 


Adjourned to Tuesday, August 13th, 1912, at 2 
o'clock in the afternoon, at the samie place. 


Lonvpon, August 13th, 1912. 


Met pursuant to adjournment. Present, coun- 
sel as before. 


. Direct examination of John Ballot continued: 


Q. 46. Did you personally, Mr. Ballot, impart any 
instructions to Mr. Hvde as set forth in the bill of 
complaint herein? 

A. Except as to discussing general matters with 
him, I do not think that I personally gave him definite 
technical instructions. 

Q. 47. Will you state the reason why the instruc- 
tion of Mr. Hyde in his duties was entrusted to Mr. 
Hoover and Mr. Higgins and others, rather than to 
Messrs. Sulman, Picard and yourself? 

A. Mr. Hoover was our chief engineer at the time, 
and had the general management of cur testing works. 
Messrs. Sulman and Picard were more in a consultative 
position at that time. 
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Q. 48. Did Minerals Separation, Ltd., ever send Mr. 
Higgins to Australia? 

A. Yes, Mr. Higgins was sent to Australia. 

©. 49. At about what time was he sent to Aus- 
tralia? 

A. From the summer of 1908 to the spring of 1909. 

(). 50. Was this slide machine to which you have 
referred necessary in experimentation for the purpose 
of applying the process of patent 835,120 in practical 
operations? 

A. It was not necessary, but it was a very con- 
venient form of apparatus. 

Q. 51. Before the slide machine was designed by 
Mr. Sulman or Messrs. Sulman and Picard, as the case 
may be, did you have other mechanism for making 
tests of that kind? 

A. Yes, we had several, the principal was the ord- 
inary gabbet, in which the process was practically orig- 
inally discovered, which consisted of a single mixing 
vessel, with a cone agitator and loose baffles slipped 
over the sides. Jhe agitator was driven either by a 
small motor direct coupled to the agitator shaft, or by 
a belt, and the agitation took place, and after a sufh- 
cient amount of agitation had been given to it the cone 
agitator was stopped, and as soon as the contained pulp 
and water came to a rest the froth always floated to 
the surface. After leaving it for some minutes, the 
gangue settled out and the concentrates were either 
skimmed off by spooning or they were flowed off by 
inserting a funnel through the froth some distance into 
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the water below and pouring in more water, so that the 
gabbet was filled and the froth permitted to flow over 
the rim of the gabbet, when the products were collect- 
ed and assayed. The tailings, that is to say, the resi- 
dues, were drawn off either by pouring off the water or 
by emptying the residue through an opening in the 
bottom of the mixing vessel, when a similar operation 
was repeated, if necessary, and as often as was neces- 
sary. 

Q. 52. Was the information which you directed Mr. 
Hoover to impart to Mr. Hyde, aside from the patent 
in suit, necessary to enable Mr. Hyde to perform the 
duties for which he was engaged by the Mexican Syn- 
dicate? 

fe My instructions to Mr. Hoover were to give Mr. 
Hyde all the information. It is quite possible that some 
information given may not have been necessary for 
carrying out his duties, but [ thought it was expedient 
and perhaps also courteous to let our Mexican repre- 
sentative know as much about the company’s processes 
and inventions as possible. Not only to carry out his 
work, but to get a personal interest in the company 
and in his position. 

ie. Js the Mexican Syndicate still 1m existence: 

A. No, it was taken over by the American Syndi- 
cate. 

QO. 54. Can you state the substance of any of the 
technical details and particulars as to letters patent 
No. 835,120, regarding which Mr. Hyde was instruct- 
ed in pursuance of your directions, or otherwise? 


17320 Ac Cras SCHOPOTION, emtiied serial aos 
Deposition of John Ballot. 


A. From personal knowledge, I cannot detail par- 
ticulars, except that the patent was handed to Mr. 
Hyde. Mr. Hoover was requested to give him all the 
information necessary. He was given the run of our 
works to inform himself. As soon as the slide machine 
was prepared an experienced operator was placed at 
his disposal in conjunction with Mr. Hyde, to carry 
out a series of tests. These tests Mr. Hyde carried 
out, personally informed me that he did so, and sent 
in a report of the work that he did. 

©) 55. “Une order to enable Mr, Elyde to appiyetie 
process, which the patent in suit purports to set forth, 
and in order to enable him to determine whether or not 
that process would be applicable to any ores which he 
might encounter in Mexico, was it necessary that he 
should have any special instruction in technical details 
and particulars as to the patent in suit? 

A. If my memory serves me correctly, the patent it- 
self tells him, or would have told him, that different 
ores required different treatment, that is to say, that 
the treatment of each individual ore could easily be de- 
termined by a few preliminary experiments on the gen- 
eral lines and within the limits directed by the specifi- 
cation itself. 

Q. 56. By this do you mean to convey the idea that 
no instructions were necessary in addition to those con- 
tained in the patent in suit in order to enable Mr. Hyde 
to perform his duties for the Mexican Syndicate? 

A. No, I do not wish to convey that idea, without 
qualification, but. to a gentleman experienced in metal- 


Butte & Superwr Alininy Company. 1733 
Deposition of John Ballot. 


lurgical practice, as Mr. “Hyde was recommended to 
me to be, and which [ fully believe, but very little ad- 
ditional instruction would be necessary, and although 
I do not remember definitely that I discussed the de- 
tails with him, I feel certain that he had all facilities 
at his disposai in our works, because of his assurance 
to me before he left for Mexico that he felt himself 
fully qualified for the work entrusted to him, which 
naturally involved treating a great variety of different 
ores. 

©. 57. You say very little instruction, and I assume 
you mean very little instruction additional to that con- 
tained in the patent, would have been necessary to en- 
able Mr. Hyde to perform his duties for the Mexican 
Syndicate. Wiull you please specify what this little in- 
struction would have been or was? 

A. I do not think any additional instructions were 
necessary to qualify any one skilled in the art to carry 
out the process beyond the directions given in the speci- 
fication, but the little additional instruction necessary 
in Mr. Hyde’s case was to make him proficient as 
quickly as possible in handling the type of test appar- 
atus which he was to take out, remembering that his 
time in London was more or less limited, to enable him 
to acquire the necessary information, before he set out 
for Mexico. 

©. 58. Then as I understand you, the only effect 
of instruction given to Mr. Hyde was to impart to him 
the information which you say is contained in the 
patent in suit. and to impart that information in pos- 
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sibly a shorter time than you think he might have se- 
cured it from the study of the patent alone without in- 
structions. Is that correct? 


By Mr. Wittiams: Objected to as a misstate- 
ment of the witness’ testimony. 


A. The instructions given to Mr. Hyde embraced 
all the information we had at our disposal and under 
my special orders our test works and testing apparatus 
were placed at his disposal so that it could not possibly 
have been limited in the form of your question. 

Q. 59. Was any of this information which you say 
was conveyed to Mr. Hyde and was not contained in the 
patent in suit necessary to enable him to discharge his 
duties for the Mexican Syndicate? | 

A. I think T have already answered that question, 
and I repeat that we felt it necessary for our Mexican 
representative to have as full a knowledge as possible 
of the various processes owned by the company. 

QO. 60. Mr. Hyde’s duties for the Mexican Syndi- 
cate consisted in the examination of ores and tailings 
for the purpose of ascertaining whether or not they 
were amenable to treatment by the process which the 
patent in suit purports to set forth, did they not? 

A. That constitued part of his duties and of course 
an essential part. 

© of. At the time that youseneaced Mr, Mydertor 
the Mexican Syndicate was it your idea that instruc- 
tions additional to those contained in the patent in suit 
were necessary to enable him to perform the duties re- 
ferred to in question 60 and answer? 
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A. Apart from that relating to the policy and busi- 
ness of the company I considered it necessary for Mr. 
Hyde to have a full knowledge of the methods em- 
ployed in our [London works as well as of the appar- 
atus, and to qualify himself in handling such apparatus 
before he started for Mexico. 

QO. 62. Were the apparatus and methods in use at 
the London testing plant at the time of Mr. Hyde’s en- 
gagement by the Mexican Syndicate the same as those 
described and illustrated in the patent in suit? 

A. Broadly, yes. In small scale apparatus there 
was the modification of the slide machine, also an ap- 
paratus attempting to carry out the frothing test on a 
small scale by drawing off the froth continuously. The 
larger scale plant was modified to the extent of having 
three or four single spitz boxes connected with the 
square agitation vessel by means of a tube some three 
or four inches in diameter passing from agitator box 
to frothing box, the tailings being lifted from the 
frothing box by means of a pneumatic pump, that is, a 
pump operated by means of air under pressure, into 
the second agitating vessel, and from there onwards 
the operation was repeated in the same way, the froth 
from the first and each spitz box overflowing into a 
launder which carried the total contents to a collecting 
box or filter bed as the case may be. 

Q. 63. Where was the connection between the agt- 
tation vessel and the frothing box, at the top or bot- 
tom or where? 

A. It was practically at the bottom of the agitation 
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vessel but entered the spitzkast some distance down. I 
could produce plans if that were called for. 

Q. 64. It entered the frothing box below the water 
surface therein? 

A. Yes, some distance below. 

Q. 65. Are you sure that the connection between the 
agitation vessel and the frothing box was a tube and 
not simply a hole in the wall that separated the agita- 
tion vessel from the frothing box? 

A. Iam quite sure they were tubes. 

©. 66. Did the small scale apparatus and the larger 
scale plant referred to in your answer to question 62 
operate in substantially the same way? 

A. Substantially yes, the same characteristic froth 
was produced, but the chief difference consisted in the 
one being a continuous plant and the other intermit- 
LENE. 

©. 67. In your answer to question 62 I think you 
refer to an apparatus attempting to carry out the 
frothing test on a small scale by drawing off the froth 
continuously, and also referred to a large, scale plant. 
I meant to inquire as to whether the apparatus first 
mentioned by me in this question operated in substan- 
tially the same way as the larger scale plant referred 
to? 

A. If my memory serves me correctly, in carrying 
out tests with that small scale plant the prepared froth 
pulp was fed into the spitz somewhat on the same lines 
as in the larger scale plant and it was also at times fed 
on to the surface of the water or a little launder lead- 
ing on to the surface of the water. 
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Q. 68. Was the small scale continuous plant as effi- 
cient in its operation as the lavger scale plant? 

A. That particular plant was not and it was soon 
abandoned, and the old style of gabbet agitator and 
skimming off the froth, or the slide machine, were 
made use of, and at present the slide machine has in 
London, at least, superseded other small scaie testing 
plants. Ly testing | mean experimental plants. 

QO. 69. Do you mean that Mr. Hyde saw this small 
scale apparatus from which it was attempted to draw 
off the froth continuously? 

A. Personally, I do not know. 

Q. 70. I would like to have you, Mr. Ballot, if you 
will, describe the mechanism and arrangement of this 
sinall scale machine which was designed for the con- 
tinuous drawing off of the froth? 

A. This special small scale apparatus, as referred 
to as I understand the question, consisted of one square 
box with glass sides. The agitator was suspended from 
the top by means of a shaft and had instead of a cone 
a simple cross made of two crossed blades of metal 
which formed the beater or agitator. The shaft was 
driven either by a small motor coupled direct to it or 
by pulleys. The spitzkast was outside with a small 
rubber tube connection from near the bottom of the 
agitation box to the spitzkast, feeding in part of the 
way down or over the little apron or launder as the 
case may be. I would here say that I am not sure 
whether at one time or another this particular appar- 
atus did not consist of two spitz boxes worked side by 
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side with a tube or pipe connection frora the one to the 
other, the agitated pulp being fed into the spitz at the 
end of the second box as before described. 

Q. 71. In carrying out the process which the patent 
in suit purports to disclose, what degree of agitation 
did you give to the oiled and acidified pulp? 

A. So far as my memory serves me, various agita- 
toms were revolved at different speeds according to 
their size and the size of the vessel in which they were 
used, but I think that in practice generally a speed vary- 
ing from one thousand to sixteen hundred, and some- 
times more, peripheral feet per minute is usually found 
to be an efhcient degree of agitation. 

©. 72. How did the degree of agitation imparted to 
the pulp in the practice of the operations set forth in 
the patent in suit compare with that used in prac- 
ticing the Cattermole process which is referred to in 
the patent in suit? 

A. In the Cattermole process, if | remember right- 
ly, there were two degrees of agitation. In the first 
series of mixers the agitation was fairly violent to 
disseminate the oil throughout the pulp and to coat the 
mineral particles. In the second portion of the process 
a very much slower rolling motion was given to enable 
the mineral particles to attach themselves to one an- 
other and to be rolled into small shot-like granules. 

Q. 73. Which of the two kinds of agitation used in 
the Cattermole process was employed in practicing the 
operations set forth in the patent in suit? 

A. The first, but in a more violent degree, becatse 
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the quantity of oil being so much smaller than that used 
in the Cattermole it required more agitation to dissem- 
inate it throughout the pulp for the purpose of. coating 
the mineral or being attached to the mineral. 

Q. 74. In carrying out the operations of the patent 
in suit is there any relationg between the amount of oil 
used and the viscosity of the oil? 

ee | do not think there is any relation as to the 
viscosity provided the oil is in a thin liquid condition so 
that it can be easily disseminated throughout the pulp. 
If an oil like oleic acid were to be solidified or thick- 
ened by cold it would naturally be necessary to warm it 
up to liquefy it. 

es. las it been your experience thatwdiierent 
@res required different amounts of the same oil and 
that the same ore requires different amounts of differ- 
ent oils in the practice of the operations set forth in 
the patent in suit? 

A. Yes, I think that is so. 

©. 76. I understand that a great deal of your ex- 
perimentation with the operations of the patent in suit 
has been conducted upon ore or tailings from Broken 
Hill, Australia. Did you find that these ores and tail- 
ings did, or did not, contain calcite? 

A. I believe they all contain calcite, some very lit- 
tle and others a good deal more. 

Q. 77. Was the process which was tried at the Min- 
erals Separation plant in Wales adopted by the San 
francisco Del Oro mine for the treatment of its ore or 
tailings at the mine? 
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A. The San Francisco Del Oro took a license from 
us but up till now the process has not been installed at 
the mine because of the fact that its calcite and fluorite 
contents cause a very heavy consumption of acid which 
the company think at the present time would not yield 
them a commercial result 1f they have to import their 
acid, as they have to do at present. 

Q. 78. During your investigation, that is, the in- 
vestigations of Minerals Separation, Limited, into the 
Cattermole process, during the two years or more pre- 
ceding the year 1905, I presume the Cattermole process 
was operated under varying conditions as to degree of 
agitation, amount of acid, oi, dilution of pulp and so 
forth for the purpose of ascertaining the value of that 
process. Am I correct in this? 

AG aes eso. 

O. 79. In some of the documents which have been 
Felerredeto. Miessis: Stilitammaee icard Tererteas toma 
Mr. Pudsey. Will you state Mr. Pudsey’s connection 
with the work of Minerals Separation? | 

A. Pudsey was member of Messrs. Sulman & Pic- 
ard’s staff while they were carrying out investigations 
in the Cattermole process for the owners of the Catter- 
mole process before it was acquired by Minerals Sepa- 
ration, Limited. 

Q. 80. Do you know Mr. Pudsey’s first name and 
present address? 

AWM recret to, say I dosnor 

©. 81. Is the plant of Minerals Separation in Wales 
still being operated? 


Li 
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A. The plant never belonged to Minerals Separa- 
tion, it was a Minerals Separation plant put up at the 
request of the San Francisco Del Oro Company by 
Minerals Separation for the purpose of producing con- 
centrates from a shipment of several hundred tons of 
ore sent to England which that company wished to 
use to test a special zinc smelting process. It was only 
used to produce those concentrates, which it did suc- 
cessfully, but what has become of it I do not know. 

@eo2. You are the John Ballot who is one of the 
grantees of the patent in suit, are you not? 

me | am. 

Q. 83. During the investigation of the Cattermole 
process and the development of the process to which 
the patent in suit relates, did you personally perform 
any of the experimental work in the laboratory or 
other plant? 

A. No, I never personally carried out any experi- 
mental work, that is, I never manipulated the experi- 
mentation myself, only directed or assisted in directing 
fie experiments. 

O. 84. Will you state what your education or ex- 
perience has been as a chemist or metallurgist? 

A. Ihave had no school education in either chemis- 
try or metallurgy except in the elementary stages. My 
practical experience has been gained over a period of 
fome fen or eleven years while in South Africa at 
the Witwatersrand gold fields as a mine owner my- 
self or as managing director of several gold-mining 
companies, where I closely followed practical opera- 
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tions connected with that industry; and since 1901 I 
became closely connected, and have ever since fol- 
lowed, the deveiopment of oil processes in London, 
and have been in close touch with cheniusts, metallurg- 
ists and engineers during investigations of such pro- 
cesses, and have been practically ever since, which 
connection has given me the experience that has en- 
abled me to make Minerals Separation the success 
iit Use 

QO. 85. Did any other members of the staff of Min- 
erals Separation, besides Mr. Higgins and Mr. T. J. 
Hoover, go to Australia under instructions from Min- 
erals Separation, Ltd., in connection with the Catter- 
mole or the flotation process? 

A. Apart from Mr. Chapman we sent out Mr. A. 
H. Higgins and Mr. Rasmus J. Harvey. After that 
we sent out Mr. A. K. Burn, and Mr. E. H. Nutter 
was sent out in the early part of 1910. 

©. 86. Can you state the present whereabouts of 
Mr. Harvey or Mr. Burn? 

A. Mr. Harvey is still employed at the Sulphide 
Corporation, Broken Hill. Mr. Burn, I understand, 
is at present engaged in the erection of a Minerals 
Separation plant at the Cuba Copper Co.’s mines in 
Cuba. 

O. 87. On page 8 of Messrs. Sulman & Picard’s 
report of March 3rd, 1905, addressed to you, I find a 
reeflrence to “a combination of the float and soap pro- 
cess, 7. e., by what is generally known as the Froment 
process.” Did this references the) lromenigprocess 
convey a definite idea to you? 


- — 
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A. In connection with the Nagyag ores referred 
to by Messrs. Sulman & Picard it did convey a defnite 
idea, because the Nagyag ores, if I remember rightly, 
contained a considerable percentage of calcite so that 
by adding a sufficiency of soap the slimes were ag- 
glomerated completely and were well agitated to in- 
sure their complete intermixture when a small amount 
of acid was well stirred in and the usual float could be 
obtained by the Froment process. 

QO. 88. When did you first learn of the Froment 
process, Mr. Ballot? 

Pe I think it was some time in August, 1903, by 
publication of an abstract of the specification. 

ee). Keferring to the operation described in your 
answer to question 8/7, what means were employed 
for stirring the acid into the intermixture there re- 
ferred to? 

A. It is difficult to answer that from memory of 
that particular experiment, but at that time I know 
the general practice was to first of all mix the oil and 
water, etc., thoroughly and then stir in the acid gently 
by means of a sirring rod. 

eo: When did you first learn of the use of oil or 
fatty matter as a means of producing the flotation of 
part of the constituents of an ore suspended in water? 

A. The action of an oil was first known to me al- 
most in my school-boy days in so far as it relates to 
the greased needle effect. The accidental flotation of 
small portions of granulated mineral I think first ap- 
peared during the Cattermole investigations. The 
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flotation of oiled mineral by means of gas chemically 
generated and liberated in a pulp first became known 
to me by the Cattermole Sulman & Picardyprocess or 
discovery taken out by them before F*roment’s patent 
was published. I have not included the oil buoyancy 
process of Elmore, which I studied during 1901 and 
1502,-as) bemie@erercrred to in this questiom 

©. 91. Wid"you ever see a froth produced uponma 
pulp containing more than | per cent, oil, that is, the 
ainount Of oilsequal to more than 1 per cent, omsihe 
Ores 

A. I have seen the gas bubble froth effect as pro- 
duced by the I‘roment,process, caused by liberating a 
gass in the pulp, but I have never seen a froth of the 
character produced by the patent in suit, with that 
quantity of oil. 


Adjourned to Wednesday, the 14th of August, 
VOI2Z ae 2Zeoclock in the aiteimnoon, at thessaie 
place. 
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T ~- A . a 4,80 amen 


Direct examination of John Ballot continued: 


QO. 92. In questions 68 and 70 and the answers 
thereto as well as elsewhere in your testimony, ref- 
erence has been made to a small scale apparatus from 
which the froth was to be taken continuously. Will 

you state whether apparatus similar in general char- 


but on a much larger scale, was so far as my memory 
Serves me, first introduced at Cowper street. This 
consisted of a number of agitating boxes in series, the 
pulp passing from one to another and after sufficient 
agitation, with of course the addition of the oil and 
acid and ore, the finished pulp was fed into a spitz- 
kast. At Cowper street also we had a smaller scale 
plant consisting of a battery of some five or six gab- 
bet mixers from which the pulp, after having received 
the necessary treatment, agitation, etc., was led into a 
Spitzkast somewhat about half way down so that the 
discharge took place well under the surface of the 
liquid in the spitzkast. 

QO. 93. Will you kindly state if subsequent to this 
apparatus constructed on Cowper street still others 
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flotation of oiled mineral by means of gas chemically 


P. 1744, L. 4, insert “ flotation process and the Sulman 
and Picard ” before “ process ” 

was publisned. 1 nave not inciugea tne oil buoyancy 
process of Elmore, which I studied during 1901 and 
1902, as being referred to in this question. 

©. 91. Did you ever sec a froth produced upon 
pulp containing more than 1 per cent. oil, that is, the 
amount of oil equal to more than 1 per cent. of the 
ore? 


vr « 


P. 1744, L. 14, insert “type or the Sulman and Picard’s 
bubble type of ” before “ process ” 


quantity of Olt. 


Adjourned to Wednesday, the 14th of August, 
1912 ati Zeno clock in the altemmoon, at the samme 


place. 
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Met pursuant to adjournment. Present coun- 
sel as before. 


Direct examination of John Ballot continued: 


QO. 92. In questions 68 and 70 and the answers 
thereto as well as elsewhere in your testimony, ref- 
erence has been made to a small scale apparatus from 
which the froth was to be taken continuously. Will 
you state whether apparatus similar in general char- 
acter to the particular apparatus referred to had pre- 
viously been constructed and tried by Minerals Sep- 
Pmation, Ltd. 

A. The square box agitator as a continuous plant, 
but on a much larger scale, was so far as my memory 
serves me, first introduced at Cowper street. This 
consisted of a number of agitating boxes in series, the 
pulp passing from one to another and after sufficient 
agitation, with of course the addition of the oil and 
acid and ore, the finished pulp was fed into a spitz- 
kast. At Cowper street also we had a smaller scale 
plant consisting of a battery of some five or six gab- 
bet mixers from which the pulp, after having received 
the necessary treatment, agitation, etc., was led into a 
spitzkast somewhat about half way down so that the 
discharge took place well under the surface of the 
liquid in the spitzkast. 

©. 93. Will you kindly state if subsequent to this 
apparatus constructed on Cowper street still others 
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of the same general type, whether on a large or small 
scale, were constructed and tried by Minerals Sep- 
Anatom, ltd. 

A. At Charlotte street a large scale plant consist- 
ing of six or eight square agitation boxes, I am not 
quite certain as to the number, was put up, which like- 
wise discharged the finished pulp on to a spitzkast, 
and the residues from the first spitzkast were dropped 
on to an apron feeding same into a second spitzkast 
and I believe later on one or two, Spitzkasten were 
erected below the second one for the purpose of ex- 
periment and investigation to determine how far any 
sunken mineral could be recovered by flotation. 

©. 94. After the construction and trial of this plant 
on Charlotte street were any more apparatuses of 
this general type built and tried, prior to the con- 
struction of the one referred to in your reply to ques- 
tion 7/0? 

A. I have no distinct recollection of small scale 
plants such as referred to in question 7/0, but I do rec- 
ollect that the larger scale plant referred to in my 
previous answer was somewhat modified under the di- 
rection of Mr. T. J. Hoover simplifying the frothing 
arrangement very much by making the plant more 
compact, and resulted in the construction of the larger 
scale plant referred to in my answer to question 62. 
I would like to add that research or investigation was 
going on all the time with a view to discovering a 
handy apparatus for small laboratory test work that 
would closely approximate the operation of the larger 
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scale or commercial plant, but I do not remember 
details. 

Q. 95. How did these various apparatuses which 
were constructed and tried prior to the apparatus de- 
scribed by you in answer to question 70, compare in 
the results secured by their operation with the results 
secured by the operation of the apparatus described in 
answer to question 7/0? 

A. I do not think the apparatus described in my 
answer to question 70 was successful or comparative 
_with that of the other continuous apparatus referred 
to in the question because I understood that its use 
was very soon abandoned. 

Q. 96. In the operation of the apparatus construct- 
ed prior to that referred to in answer to question 70, 
to what extent was the valuable content of the ore re- 
covered in the form of a froth as distinguished from 
what we have referred to as a film? 

A. In answering the question I will take the last 
part first. I do not understand the reference as to 
film. The metal content or valuable content were cer- 
tainly recovered as a froth. 

ie? By the tern: “film” [ referred to particles 
of the metalliferous mineral, sulphides I believe in the 
ores which you experimented mostly with, which had 
been oiled and which floated upon the surface of the 
water, not in the form of a froth containing bubbles 
and of substantial thickness, say an inch or two, but 
floating after the manner that a greased necdle floats 
upon the surface of water. My inquiry was directed 
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to ascertain whether in the operation of these machines 
constructed prior to that described by you in answer 
to question 70 more or less of the floating mineral did 
not take the form of a film, as so defined. With this 
explanation will you kindly answer the question. 

A. In the frothing process film flotation such as 
you describe in the question under reply, if it took place 
at all, would be considered as a sure indication that 
there was something wrong in the preparation of the 
pulp, either by insufficient agitation, gr additions of 
oil or acid, or in the proportions or ore and water. It 
is true that at the beginning of a test or towards the 
end of a test, indications of film may appear, but they 
only do so because of the altered condition whereby a 
smaller quantity of mineral froth is produced, brought 
on the surface of the spitz water and there possibly 
spread out by the force known as surface tension. 

©. 98. During the operation of all of these ma- 
chines constructed prior to the machine referred to in 
your answer to question /0, did not this film of float- 
ing mineral appear at other times than at the beginning 
of the operation of the apparatus and at the shutting 
down of the operation? 

A. It may have appeared when the conditions 
were faulty, and in fact it was always an indicator 
that something was wrong with the conditions of the 
Best, 

©. 99. Did you ever find out what it was that was 
wrong so that you could operate these apparatuses 
for long periods, say for a day, without the appear- 
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ance of a considerable amount of mineral floating as 
a film instead of as a froth? 

A. I do not think any trouble was ever experi- 
enced in correcting it if it appeared at all. In our test 
plant in London, however, it was not frequently pos- 
sible, or perhaps possible at all, to run a continuous 
test lasting over a whole day, simply because ore was 
scarce and expensive to obtain, and such ore as we had, 
had to be made use of as carefully as possible. 

©. 109. You qualify your answer by prefacing it 
that you do not think. Do you state unqualifiedly 
that the production of this mineral floating in the 
form of a film as distinguished from a froth, was not 
a most frequent occurrence and one that engaged 
your attention and that of your associates and the 
staff of Minerals Separation in an endeavor to elim- 
inate the film flotation and secure uniform froth flo- 
tation? 

ee | do not remember any case where we failed in 
Serrecting it, if it occurred at all. The reduction of 
the area at the spitz box easily regulated that by keep- 
ing the froth closer together and preventing it being 
spread over an unduly large surface of water so that 
the question became a mechanical one of determining 
the most suitable spitz area and that was adjusted by 
having movable boards or baffles which were put 
in as circuinstances required it. 

©. 101. \Vhich machine of those you have re- 
ferred to was fitted with these movable boards or 
baffles for the purpose of regulating the area of the 
spitz boxes? 
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A. I believe we used these movable boards, either 
as sheets of glass or as thin wooden strips, even so 
early as at Cowper street, when the multiple spitz was 
in use of the character shown in Figure 1 of the pat- 
ent in suit. 

Q. 102. Will you state the period of time that your 
laboratory was at Cowper street? 

A. From June 24th, 1905, to 24th June, 1907, but 
the dates I give you here were those of the lease of 
the premises. Charlotte street was taken on the 19th 
January, 1907. 

Q. 103. Please state the period of time during 
which you occupied the laboratory at Charlotte street 
and the other laboratories in which flotation investi- 
gation was conducted. : 

A. Aldermanbury avenue, tenancy commenced 
March 24, 1904, ended June 24, 1905. Cowper street, 


tenancy commenced June 24, 1905, ended June 24,: 


1907. Phipp street, an auxiliary laboratory for dry- 
table experiments, tenancy commenced September 29, 
1905, ended September 29, 1907. Charlotte street, 
tenancy commenced January 19, 1907, ended December 
25, 1910. King John’s court, tenancy commenced June 
24, 1910, and is still continuing. 

Q. 104. Will you explain the manner in which these 
movable boards or baffles were manipulated? 

A. They were placed longitudinally across the 
spitzkast from the side where the pulp entered to the 


overflow, either one at a time, leaving the one side * 


of the spitz to form one wall of the partition, or when 


= - ———_ = 
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using two boards they were placed inside the spitz 
in the same direction so as to narrow the channel along 
which the froth traveled to the overflow lip. 

Q. 105. I will read to you a question that was put 
to you as a witness, and your answer thereto, in a 
suit in the King’s Bench Division in the High Court 
of Justice, this suit having been brought by the Ore 
Concentration Company, Limited, against Webster and 
others, including yourself, and ask you whether in 
that suit you did in fact answer such a question in the 
words which I now read to you? The question and 
answer are as follows: 


“1052. Just tell his Lordship why your name 
fepaimentioned in some of these patents, themurst 
one is, I think—if I am wrong correct me—an 
Ppplication of the l3th January, 1905, 1821 of 
1905. The applicants are Sulman, Picard and 
Ballot. Then you come into some others. How 
was it your name comes into those patents?— 
First because I was chairman of the Minerals 
Separation, and when these inventions were made 
I was specially directed by the directors of Min- 
erals Separation to have my name added to it as 
a matter of extra protection for the company. 

“1063. You yourself taking an interest in the 
development of these patents?—I took a very 
considerable interest in it, closely watching the 
better part and watching everything that was go- 


ing on. 
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1064. You mean the experiments?—In the 
experiments, and naturally suggested anything 
and everything that I could think of.” 


iso eS. 

©. 106. One of the issues of the suit from which 
{ have quoted your testimony was the ownership of, 
or rights under, certain patents in which the Ore Con- 
centration Company, Limited, claimed an interest, was 
it Not | 

A. I think I should have the opportunity to re- 
fresh my memory before I answer these questions. 

Q. 107. The controversy in this suit from which I 
have quoted part of your testimony involved certain 
patents which the defendants, Webster, Godlonton and 
yourself either owned or had an interest in, did it not? 

A. Neither Webster, Godlonton nor myself owned 
any patents. 

©. 108. Can you state in a general way what the 
suit from which I have quoted your testimony was 
about, and to what extent any patents were involved 
in that controversy? 

A. The object of the suit was to enforce an old con- 
tract under which the defendants took an option from 
the Elmores for their Australian rights of their bulk 
flotation oil process in 1901 to October, 1902, and 
claiming under that contract that the patents then 
owned by Minerals Separation, Limited, were the 
property of the defendants and should be assigned to 
the complainant. 
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Q. 109. Among the patents so owned by Minerals 
Separation, Ltd., was there included the British pat- 
ent containing the subject-matter of the United States 
patent 835,120 involved in the suit in which you are 
giving your deposition? 

Fee! believe so. 

©. 110. From your testimony above quoted I un- 
derstand that in some cases your name has appeared as 
a grantee of British patents in cases where you were 
Mot the inventor of the subject-matter thereof, as I 
understand is permissible under the British law. Am 
ieorrect in this? 

f= As a matter of fact I do not believe that my 
name has appeared in any cases in the invention of 
smich J did not participate. 

Q. 111. The reason which you give in your testi- 
mony quoted above why your name appears upon the 
ments therein referred to ts that you were chair- 
man of the Minerals Separation and were specially 
directed by the directors to have your name added as 
a matter of extra protection for the company. That 
would be sufficient reason in itself, would it not? 


By Mr. Witiiams: Objected to as not prop- 
erly stating the subject-matter of the testimony 
meverted to. 


A. That was not the reason why my name ap- 
peared in the patent in suit or the corresponding Brit- 
Fepatent. \Vhat I stated to the court, at that time 
was perfectly true, that the board of the company 
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thought it advisable for me to have my name added 
to patents, but our patent agents advised differently, 
as is evidenced also by a number of patents owned by 
our company on which my name did not appear. 

©. 112. So tar as British patents were concernedmt 
would have been perfectly proper for the application 
to have been made in your name and for the grant to 
have been made to you regardless of whether or not 
you were the inventor or one of the inventors? 


By Mr. Wititams: Objected to as incompe- 
tent, the witness not having qualified as an ex- 
pert having knowledge of British patent law. The 
offer is made to stipulate as to what is the law and 
the witness is directed not to answer the ques- 


tion. 
By Mr. Scorr: Question withdrawn. 


Q. 113. What part did you have in the invention of 
{he process Ciaimneds i Uiicede tates patent Soa” 
and the corresponding British patent? 

A. It is impossible to tell you what particular part 
I had in the invention as Messrs. Sulman, Picard and 
myself collaborated and consulted daily and between 
the three of us we undoubtedly evolved the process 
and the apparatus. 

Q. 114. Do you remember with whom the idea of 
using gas pressure as set forth in the claims of this 
patent, originated? 

A. No, I do not remember. It was the product of 
our joint conferences or consultations. 


—————— ——— CSS 
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Q. 115. Do you remember that you had any part 
personally in originating the idea of using gas pres- 
sure? 

A. It is impossible to differentiate the part I had 
in it from any part by Sulman and Picard. 

Q. 116. I notice that the process of this patent 1s 
defined in the first claim as consisting of suspending 
the powdered minerals in a liquid, subjecting the 
mixture to a gas pressure and thereafter relieving 
the pressure. From your testimony regarding your 
familiarity with the metallurgic art I assume that 
m@ithe date of the invention set forth in the patent 
835,479, the idea of suspending powdered minerals 
in liquid was known to you to be very old, was it 
not? 

Pee cs, if transiatine it imto plain FT Te ul 
mean finely pulverized or crushed ore whether, dry or 
wet; if crushed dry to mix it with water, thereby sus- 
pending it in the liquid. 

QO. 117. And you cannot state who originated the 
remaining steps set forth in this claim, namely, sub- 
mitting the mixture to a gas pressure and thereafter 
relieving the pressure? 

A. I can only say that Sulman, Picard and Bal- 
lot did it jointly. 

©. 118. You cannot state any facts, then, upon 
which you base your conclusion that this idea of sub- 
jecting the mixture to gas pressure and thereafter 
relieving the pressure was done by yourself, Messrs. 


‘Sulman and Picard jointly? 
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A. I remember distinctly that we experimented 
with a soda siphon, put the charge in that, with suf- 
ficient quantities of oil and acid, then pumped in air, 
and then quite easily shook it, agitating it by shaking 
with the hand, and liberating it by discharging the con- 
tents into a separate beaker, when the flotation effect 
was noted. Later on we broke off the stem just below 
tae neck of the bottle, put in the charge into-a par 
tially filled siphon, agitated it and simply let off the 
pressure by touching the lever. (Witness illustrates 
with a siphon of soda water.) 

Q. 119. Do you remember who first performed this 
experiment with the soda siphon? 

A i de Mounemeniber ate: 


Adjourned to Thursday, August 15th, at 3 
o'clock p. M., at the same place. 


Lonvon, August 15th, 1912. 


Met pursuant to adjournment. Present coun- 
sel as before. 


Direct examination of Mr. Ballot continued: 


QM. 120. When did you first see a demonstration 
of the process which the patent in suit purports to set 
forth? | 

A. If by demonstration you mean the phenomenon 
of the mineral contents rising to the surface in the 
form of a froth, I first saw that somewhere between 
the 3rd and 10th of March, 1905, while Mr. Higgins 
was carrying out the programme of work set him by 
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Sulman, Picard and myself, and especially while he 
was step by step reducing the percentage of oil used in 
the experiments. 

Q. 121. And who was present upon this occasion? 

A. On the first occasion I think Mr. Higgins and 
myself and possibly Mr. Leechman, but I am not sure 
of that. 

Q. 122. How did you happen to be present? 

A. Simply because I was closely interested not 
only in the special programme of work set Mr. Hig- 
gins by Sulman, Picard and myself, but in all research 
or experimental work being carried out, and I made it 
a daily practice of visiting the test works at Alderman- 
bury avenue, sometimes more than once a day, and I 
also as often as possible visited Sulman and Picard 
in their own laboratory where they were carrying out 
investigations, and I was naturally anxious to see 
the developments of the experiments or tests, I do not 
know the exact word, carried out by Mr. Higgins, 
especially So becatise durine the earlier part 7 iis 
experiments when he had reached the limits of about 
.9 or .6 per cent. considerably more mineral float ap- 
Peaved on the surface, which rather puzzled us. 

QO. 123. Can you state approximately the date when 
you received the description and instructions, ac- 
companied with drawings, from Mr. Froment? 

A. ‘These were received at my office about De- 
cember, 1903. 

QO. 124. It was at least as early as December 30th, 
#903, was it not? 
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ieee es ethiah 1seso 

Q. 125. Will you state, if you can remember, what 
kind of an apparatus Mr. Higgins was using in his 
work at the time he was reducing the amount of oil, 
as you have stated? 

A. He used what we generally describe as a sin- 
gle gabbet, which consisted of a cylindrical vessel with 
a hemispherical bottom set in a brass mounting. The 
agitation was performed by means of a cone mounted 
on a shaft, suspended into the gabbet and driven either 
by a small motor, coupled direct to the shaft, or by a 
belt and pulley, and over the sides of the mixing ves- 
sel four movable baffles were adjusted, well into the 
pulp contents of the charge. These baffles just de- 
‘scribed were at will removed or reintroduced in the 
course of the operation, as the operator desired. 

Q. 126. Is Mr. Higgins to whom you have re- 
ferred still employed by Minerals Separation, Ltd? 

A. Yes, he 1s. 


Direct examination closed. 


Cross-examination by Mr. Williams. 


X-Q. 127. You have spoken of a programme of 
work set for Mr. Higgins by Messrs. Sulman, Pic- 
ard and yourself. In what manner, if you know, were 
instructions transmitted to Mr. Higgins to carry out 
this programme of work? 

A. Program was prepared by us in writing and 
that was handed to Mr. Higgins by Mr. Sulman in my 
presence. 
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X-Q. 128. Has Mr. A. Howard Higgins ever to 
your knowledge claimed to be the inventor of the agi- 
tation-froth process of the patent in suit? 

feo, sir, he has not, and he has placed on record 
a confiirmation of this in an affidavit sworn to by 
him. 


By Mr. Scott: The preceding answer is ob- 
jected to as secondary evidence in that the affidavit 
referred to is the best evidence of what Mr. Hig- 
gins set forth therein. 


meulars relative to the letters pavern in Suit acupes- --- 
stallation and use of the process of ore concentration 
constituting the invention set forth in that patent, and 
in that and succeeding answers you confined yourself 
to what took place before Mr. Hyde went to Mexico. 
Have you anything further to add as to such instruc- 
tions after Mr. Hyde had left London to go to Mexico? 

A. While Mr. Hyde was absent in Mexico, the 
United States and Canada, he was continually in- 
formed of how to test certain ores and what particular 
oils to use in experinienting with the same. In short, 
he was kept fully informed of everything that we 
thought it necessary or expedient that he should know 
or be informed upon. On his return to London we 
placed at his disposal all Mr. Nutter’s reports™on the 
Australian plant and position, as well as a particular 
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A. Yes, that 1s “so: 

Q. 125. Will you state, if you can remember, what 
kind of an apparatus Mr. Higgins was using in his 
work at the time he was reducing the amount of oil, 
as you have stated? 

A. He used what we generally describe as a sin- 
gle gabbet, which consisted of a cylindrical vessel with 
a hemispherical bottom set in a brass mounting. The 
agitation was performed by means of a cone mounted 
on a shaft, suspended into the gabbet and driven either 
by a small motor. ceunled direct to thet shatt arti 


P. 1758, L. 14, insert ‘“‘ so as to reach down on the inside 
of the mixing vessel ” before “ well ” 


” 


scribed were at will removed or reintroduced in the 
course of the operation, as the operator desired. 
Q. 126. Is Mr. Higgins to whom you have re- 
ferred still employed by Minerals Separation, Ltd? 
A. Yes, he is. 


Direct examination closed. 


Cross-examination by Mr. Williams. 


X-Q. 127. You have spoken of a programme of 
work set for Mr. Higgins by Messrs. Sulman, Pic- 
ard and yourself. In what manner, if you know, were 
instructions transmitted to Mr. Higgins to carry out 
this programme of work? 

A. Program was prepared by us in writing and 
that was handed to Mr. Higgins by Mr. Sulman in my 
presence. 
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pe 128. Has Mr. A. Howard Higgins ever to 
your knowledge claimed to be the inventor of the agi- 
tation-froth process of the patent in suit? 

A. No, sir, he has not, and he has placed on record 
a confiirmation of this in an affidavit sworn to by 
him. 


By Mr. Scotr: The preceding answer is ob- 
jected to as secondary evidence in that the affidavit 
referred to is the best evidence of what Mr. Hig- 
gins set forth therein. 


X-Q. 129. In Q. 6 you were asked to state anv 
particular or specific instructions which were given 
to the defendant as to the technical details and par- 
ticulars relative to the letters patent in suit and the in- 
stallation and use of the process of ore concentration 
constituting the invention set forth in that patent, and 
in that and succeeding answers you confined yourself 
to what took place before Mr. Hyde went to Mexico. 
Have you anything further to add as to such instruc- 
tions after Mr. Hyde had left London to go to Mexico? 

A. While Mr. Hyde was absent in Mexico, the 
United States and Canada, he was continually in- 
formed of how to test certain ores and what particular 
oils to use in experinienting with the same. In short, 
he was kept fully informed of everything that we 
thought it necessary or expedient that he should know 
or be informed upon. On his return to London we 
placed at his disposal all Mr. Nutter’s reports on the 
Australian plant and position, as well as a particular 
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document dealing with the future development or 
technical development of Minerals Separation process 
dated 3rd December, 1910, which document I now pro- 
duce. He was also shown our new works at King 
John’s court with all the plant as then at work includ- 
ing the froth-trap apparatus which was specially de- 
signed to produce a high recovery but a low grade con- 
centrate, the object and intention being to retreat these 
low grade concentrates by flotation in the ordinary 
way, and in general [ discussed with Mr. Hyde even 
such confidential matters as the appointinents of agents 
in the United States and requested him to give me his 
opinion, which he did in writing. I also requested 
Mr. Hyde to bring up a memorandum as the result of 
his investigations and experience on the North Amer- 
ican position with a view to carrying on an active cam- 
paign in the countries included, under his own super- 
vision as one of several technical engineers we had in . 
view for the purpose. | now produce this document 
dated the 8th January, 1911, and signed by Mr. James 
M. Hyde. 


At the request of counsel for the complainants 
the Commissioner marks for identification the 
two documents produced by the witness as “Nut- 
ter Report December 3, 1910,” and “Hyde Re- 
port january Ss, Vil 


X-Q. 130. You have spoken of a Mexican syndi- 
cate. How long did this syndicate continue in the 
form in which you have described it? 
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A. It continued during the greater part of the year 
Mr. Hyde was with us, when it was acquired by Min- 
erals Separation American Syndicate, limited, one of 
the complainants, soon after October, 1910. The for- 
mal agreement was signed on January 12, 1911. 

X-Q. 131. When Mr. Hyde was sent to Mexico 
with testing machines of the slide type, as you have 
testified, were any instructions given to him as to these 
machines, with a special regard to publicity of their ex- 
hibition and use? 

A. He was requested by me to keep the machine as 
confidential as possible and even if need be to get a 
special room in which to carry on his test privately. 
The machine itself had not been patented by us and 
we naturally did not wish too much information to be 
given to the public on that account. I would add that 
when he left our service he was requested to immedi- 
ately return the machine to our custody or to that of 
our agents. This I believe was done in the course of 
time. 

X-Q. 132. In connection with the description and 
drawings received from Mr. Froment, did you receive 
any apparatus from him? 

fee Yes. 

X-Q. 133. Have you made a search for this appa- 
ratus and can you produce it? 

feel nave lad a search made but it could not be 
found, and I fear it has been scrapped. 

X-Q. 134. Please describe this apparatus received 
from Mr. Froment. 
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A. The apparatus consisted of a round or cylindri- 
cal mixing vessel, mounted on three or four legs. It 
was built of sheet iron, and as a mixer it was fitted 
with an arrangement consisting of two beaters made 
of stout wire, somewhat like grid-irons, but so arranged 
that while revolving in opposite directions, the wires 
freely passed between one another. I could perhaps 
better illustrate it by referring to a common form of 
egg beater. ‘These agitators were driven by a suitable 
gear, and the mixing vessel was fitted with a discharge 
tap. The next part of the apparatus consisted of a 
circular tank. Into this was fitted a coil of lead pipe, 
with one end projecting above the rim of the vessel. 
The coil itself was placed near the bottom, and the 
pipe was perforated with small holes. Jn addition to 
this, there was fitted to this tank an apparatus re- 
sembling a rake, which was fixed to a vertical spindle. 
This spindle was mounted from bearings over the » 
tank, and, if | remember rightly, had a handle fixed 
to the upper end, with which to revolve it in operating 
the plant. The third part of the apparatus consisted 
of a rectangular wooden tank or box, into which was 
fitted, just about the water level, a sheet of perforated 
aluminum, which was connected with a mechanica! 
device overhanging the tank, in such a way that it 
could be freely rocked or shaken by means of a series 
of impacts imparted to a spring. The gear giving 
the impacts was, [ think, arranged outside, to be driven 
by hand. This, I believe, generally described the ap- 
paratus we received from Mr. Froment. 
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X-Q. 135. What was the final outcome, and what 
in general the proceedings in the suit referred to in 
Q. 105, and a few succeeding questions? 

fee linere were two trials and one appeal. At the 
second trial the plaintiffs, through their counsel, with- 
drew their allegation and publicly apologized, and the 
suit was discontinued. 


\ 6 5 
Cross-examination closed. 


Re-Direct Examination by Mr. Scott. 


R-D. Q. 136. Referring to the docuinent which has 
been identified as Nutter Report, December 4, 1910, 
will you state what Mr. Nutter said about how greatly 
the recoveries were affected by variations in the rate 
of addition of oil and acid, this matter being referred 
to by him on pages 27 and 28, as having been the 
subject of a previous report, and will you produce 
that report? 

7”. I now produce Mr. Nutter’s report, dated July 
28, 1910, entitled ‘““A Report on the costs of construc- 
tion and operation of the Minerals Separation Plant 
ft Broken Hill, N. S. W.,” which contains, under the 
heading of “Recoveries,” the subject-matter inquired 

of in the question. 


At the request of counsel for complainants, 
Commissioner marks for identification the report 


just produced by the witness as ‘Nutter Report, 
ely 28, 1910.” 
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R-D. QO. 137. What 1s the source ot your monmers 
tion or belief that the document identified as ‘‘Nut- 
ter Report, December 3, 1910,” was placed at the digs 
posal of or seen by Mr. Hyde, the defendant. 

A. I instructed Mr. Nutter early in 1911 to supply 
Mr. Hyde with a copy. Mr. Nutter informed me that 
he had only one copy left of his own, but he would pass 
that on to Mr. Hyde. Mr. Hyde himself soon after in- 
formed me that he had received it from Nutter and had 
carefully studied it. 

R-D. Q. 138. After the acquisition of the Mexican 
Syndicate by Minerals Separation, American Syndi- 
cate, Ltd., was the contract or arrangement with Mia 
Hiyde, the defendant, reformed or modifed in any 
way? 

A. No, sir, and Mr. Hyde was paid by check by the 
Minerals Separation, American Syndicate, and ac- 
counted for monies received and rendered his final ac- 
count to that corporation. I have the accounts and 
checks here. 

Re-direct examination closed. 


Re-Cross Examination by Mr. lVilliams. 


R-X. Q. 139. During your re-direct examination 
you examined a file marked “Reports by E. H. Nut- 
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ter.’ After having refreshed your memory, please 
state whether or not any one of these reports to Mr. 
Nutter was not shown to Mr. Hyde? 

A. The report headed, “A Report on Administra- 


tion Staff and Increase of Business in Australia’ was 
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not shown. A memorandum from Mr. Nutter, headed 
“Memorandum,” and signed “Edward H. Nutter,” on 
the American business, was not shown to Mr. Hyde. 
A memorandum by Mr. Nutter in the treatment of 
the disseminated ores of Utah, Arizona and Nevada 
was not shown to Mr. Hyde. 

R-X Q. 140. Can you state any reason why the 
three documents’ last referred to were not shown to 
Mr. Hyde? 

A. The 4st report first referred to was not shown 
because it dealt with the Australian business and staff, 
which would not in the course of business have formed 
any part of Mr. Hyde's duties if he had continued his 
engagement. The second report referred to was a re- 
port made to me by Mr. Nutter as setting forth his 
views of handling the American business, and was a 
technical report for my private guidance, and for the 
suidance of the Board, in the same way as we had Mr. 
Bryce s report on the same subject of January 8, 1911. 
The third report referred to was probably of later date, 
aiter Mr. Hyde had left us. 

R-X Q. 141. Now as to the report of Mr. Nutter, 
dated July 28, 1910, which you have produced, please 
State whether or not this report was shown to Mr. 
Hiyde? 

fe It was. 

R-X Q. 142. Did you have any discussions with 
Mr. Hyde while he was in your employ as to the metal- 
lurgical situation in Butte, Montana: if so, please state 
their substance? 
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A. I had, early in January, 1911. You will no- 
tice that Mr. Hyde in his report of January 8, 1911, 
referred to Butte, Montana, in two places. The reason 
why I had a discussion with him about that was that 
during the latter part of 1910 Mr. Kuehn called on 
Mr. T. J. Hoover in his room at Minerals Separation 


offices. Mr. Hoover came to my room and asked me | 
to come into his office, where he introduced Mr. Kuehn 
to me, and then mentioned that Mr. Kuehn had re- 
ported to him that there was a big nine at Butte, 
Montana, having a large body of zinc ore. We,both 
discussed it with Mr. Kuehn, and if I remember righ’ 
ly, Mr. Kuehn told us that this had been a copper mine, 
but it had tuimed into a zine imine lower downs as 
any rate, we thanked him for the information, and, 
asked him to give us further particulars if he could 
do so, so that the existence of Butte and Superior wasm™ 
well known to Mr. T. J. Hoover and myself at the | | 
time. Hence I discussed it with Mr. Hyde, believing 7 
that he would be the engineer shortly to be entrusted 
with the development of our business in North Amer- |] 
ica. I would refer also to a letter written to Mr. ¥ 
Hyde about the 23rd November, 1910, while he was , 
still in America. 

R-X Q. 143. Is the letter last referred to by you 
the letter referred to in X-Q. 72 of the deposition of@ 
the defendant, Mr. Hyde? 

Bie EIS, 

Re-cross examination closed. 


Adjourned to Saturday, the 17th of August, 
1912, at 10:30' in the niorming, at the same place 
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By Mr. Scotr: Now comes the defendant and 
objects to the answer of the witness to cross- 
question 129, and to cross-question 139, and the 
answer thereto, and to all of the testimony of this 
witness regarding alleged disclosures made to de- 
fendant, this objection being based upon the 
ground that all of such testimony is incompetent, 
irrelevant and immaterial, having no tendency to 
prove or disprove any matter at issue in this suit; 
upon the further ground that the testimony giv- 
en in response to cross-questions 129 and 139 is 
irrelevant, immaterial and incompetent, and is 
further vague and trivial in that it does not ap- 
pear from the witness’ answer what is alleged to 
have been shown to the defendant, by reason of 
which vagueness in the witness’ statement the 
defendant is denied the possibility of ascertaining 
the truth or falsity, as the case may be, of the 
witness’ statement regarding alleged documents 
which have not been submitted to his inspection, 
and which the complainants refuse to so submit 
to the defendant for his inspection. 

Notice is now given to the complainants that at 
the final hearing of this suit, or at some earlier 
date, of which due and timely notice will be given, 
a motion will be presented to the court that all of 
the testimony above referred to be expunged and 
stricken from the record. 

Defendant further demands that complainants 
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deliver over into the custody of the Commissioner, 
by whom this proceeding is being conducted, all 
of the documents or papers of whatsoever char- 
acter, the witness had in his possession and re- 
ferred to during the giving of his testimony, in 
order that such documents and papers may be 
held by the Commissioner, subject to such rule as 
the court may enter upon the motion, of which 
notice is given above. 

By Mr. WitiiaAMs: The objection above stat- 
ed, inclusive as it is of “‘all of the testimony of 
this witness regarding alleged disclosures made to 
defendant,” is broad enough to include the an- 
swer of the witness to Q. 6, wherein he was asked 
by defendant’s counsel to state any particular or 
specific instructions given to the defendant Mr. 
Hyde as to the subject-matter inquired of, and the 
demand is therefore that all of the confidential 
files of the complainants which were submitted 
to the inspection of the defendant, when he was 
employed in a confidential relation to the com- 
plainants, shall be now again opened to his in- 
spection, when his position has materially and 
substantially altered. Cross-question 129 merely 
called for a further elaboration as to the subject- 
matter inquired of by defendant’s counsel in Q. 6. 
In R-D. Q. 136 the witness was asked to produce 


a report specifically referred to in the Nutter Re- 
port of December 4, 1910, and the answer to this | 
question of necessity required a search for this | 


ce 
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report, and this report “Nutter Report, July 28, 
1910,” was produced. The situation appears to 
be that the defendant has inquired of his own 
witness as to certain facts, and has been replied 
to more fully than he expected, but the suggestion 
that these proceedings warrant a reopening to the 
defendant of all of the confidential documents of 
the complainants is obviously one which should not 
meet with the approval of this court, and obvi- 
ously also there is no occasion for placing all of 
these confidential documents in the custody of the 
Commissioner. The witness is now before the 
Commissioner and ready to answer any inquiries 
relevant or material to the issues of this suit, and 
the documents produced and identified will be of- 
fered in evidence during the taking of complain- 
ant’s rebuttal testimony. 

By Mr. Scott: While mindful of the fact that 
this is not the occasion for argument, defendant 
insists upon his objection and demands that all 
papers referred to by the witness as having been 
shown to the defendant be either produced for 
defendant’s inspection now, in order that defend- 
ant may govern his further action in this suit 
accordingly, or that the papers be delivered into 
the custody of the Commissioner pending the 
court’s ruling upon the motion, of which notice is 
above given. 

By Mr. Witttams: No further ‘documents 
than have already been produced will be produced, 
under existing conditions. 
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R-D. Q. 144. Will you state the date upon which 
Minerals Separation, Ltd., purchased the British pat- 
ent to. Proment.. Nom12)7/oo1e!cUc. 

A. In October or November, 1903. By referring 
to the agreeinent, | find it to be the 17th November 
1203; 


The Commissioner notes that the witness pro- 
duces a document, and the same is marked for 
identification, “Assignment [*roment to Ballot, 
17th November, 1903.” 


R-D. Q. 145. I presume the assignment of this 
patent from Mr. Froment to yourself was made to you 
for the beneht of Minerals Separation, Linnitcdew 1: 
ihe SHV 

A. Minerals Separation was not registered at that 
time, but the assignment was made to me, acting for 
and on behalf of the group of individuals who had 
acquired the Cattermole patents, and also some Sul- 
man & Picard patents, which were taken over by Min- 
erals Separation, Ltd., as soon as that company was 
formed. In fact, the Froment patents were acquired 
with the object of passing to Minerals Separation the 
moment that company could be formally registered. 

R-D. Q. 146. And it was so assigned? 

A. Yes, it was so assigned. 

R-D. Q. 147. Were any tests made of the Froment 
process before the Froment patents were purchased by 
you on behalf of the parties you refer to? 
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A. Tests were naturally made by Sulman & Pic- 
ard which led them to discover their own independent 
invention during July, 1903, and before the existence 
even of the Froment patents was known, and as soon 
as publication of Froment’s patents took place, tests 
were carried out in small scale apparatus, according to 
that specification, that is, according to the directions 
given by the patentee. 

R-D. Q. 148. Did you find it necessary to have Mr. 
Froment come to England, or to send someone to 
Italy, to negotiate the purchase of his patents? 

A. I personally negotiated the purchase -.of Mr. 
Froment’s patents with him in Italy, at *frfem, as set 
forth in the assignment of his patents, and while there 
I naturally asked. Mr. Froment to give me all possible 
information, and also I asked him to send us plans and 
drawings, together with clear and defnite instructions, 
as well as to have a model plant built and shipped to 
England for the purpose of carrying out his process 
as he recommended it should be done. This he prom- 
ised to do, with the result that towards the end of the 
year the plans and instructions were received, and 
sometime early in 1904 the plant itself was received in 
London. 

R-D. Q. 149. Did you neve Re snes with 
Mr. Froment prior to going to ? yourself for that 
purpose? 

A. I think it was in the early part of August, 1993, 
we sent Mr. Freymuth to Italy to find out Mr. Fro- 
ment’s whereabouts and to open negotiations with him, 
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but Mr. Freymuth, although he found Froment, failed 
in bringing about any negotiations, so we instructed 
our patent agents in London to open negotiations 
through Mr. Froment’s patent agent, Mr. Zanardo, 
of Ronie, and that nie secured an option which . 
led to me going to stforflater on to meet Mr. Froment 
and Mr. Zanardo at hen, appointment. 

Re-direct examination closed. 

Deposition closed. 

JOHN BALLOT. 


Adjourned to Thursday, August 22nd, 1912, 
at 10:30 in the morning, at the same place. 


Lonvon, August 16th, 1912, 
Met pursuant to adjournment. Present, coun- 
sel as before. 


HERBERUBGEART HOOVER, a witness proditced 
on behalf of defendant, having been duly cautioned 
and sworn, testifies as follows: 


Direct Examination by Mr. Scott. 


O. 1. What is your name, age, residence and oc- 
cupation? 

A. My name is Herbert Clark Hoover; my age is 
37; my occupation is a mining engineer, and my resi- 
dence is the Red House, Horton street, London, W. 

Q. 2. Are you acquainted with Mr. Hyde, the de- 
fendant in this suit, and if so, for how long have vou 
been acquainted with him? 


Butte & Superior Alining Company. 773 
Deposition of Herbert C. Hoover. 


A. Ihave known Mr. Hyde about sixteen or sev- 
enteen years. 

Q. 3. Did you ever engage Mr. Hyde as an engi- 
ticer ° 

A. I engaged Mr. Hyde as an engineer for certain 
companies with whom I am associated in February, 
1911. Ele was engaged in a general capacity of a min- 
ing engineer, and [ think that he was in work in J.on- 
don about a month, and I asked him to accompany me 
to New York, as [ had some mining business in Alaska 
and elsewhere that I wished his assistance with. 

When I arrived in New York, Mr. A. Chester Beat- 
ty, with whom I have been associated, told me that he 
had looked into some business in Butte, Montana, in 
connection with a mine called the Butte and Superior, 
and at his instance I had some discussion with Mr. 
Stone, of Hayden, Stone & Co., as to the refinance of 
this company. Asa result [ detached Mr. Hyde from 
the other work which I had in view and asked him to 
go to Butte in conjunction with Mr. Kuehn in the ex- 
amination of the Butte and Superior mine. My in- 
structions to Mr. Hyde were that he was to take part 
in the examination of the mine, and particularly to 
look into the metallurgy of their ore. As the ore was 
a zinc ore, I told him to try all the various flotation 
methods and to report to me what the results were 
from this or any other metallurgical method that might 
suggest itself. While in London previous to going 
to New York, I had placed before Mr. Hyde the whole 
of the information and experience which I had in con- 
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nection with flotation methods other than those of the 
Minerals Separation Company, that is, the methods of 
De Bavay Potter, the Delprat and Elmore. Also I 
had placed before him the whole of the inquiry which 
I had had made into the Everson method, and in giv- 
ing him his instructions with regard to the Butte and 
Superior I told him to try any or all of these meth- 
ods, or anything else that suggested itself. Subse- 
quently Mr. Hyde reported to me his opinion on this 
ore from a flotation point of view, but at that time it 
appeared to me that | had beémileft ont of the fnaneia 
end of the business, and as I recollect it, I told him that 
I was no longer interested, and he could do as he liked 
in connection with this business. So far as I was con- 
cerned, [ closed my connection with the matter. 

Q. 4. Have you had any experienec in putting into 
practice, or having put into practice, the Minerals Sep- 
aration or Potter or Elmore process, to which you 
have m@ererred? 

A. Yes, I have been for many years the managing 
director of the Zinc Corporation, which is a company 
who have used these processes or methods on a large 
scale, and I have also been largely interested in the 
Amalgamated Zine Company, who use flotation meth- 
ods, and at one time I was interested in both the Potter 
Company and the Minerals Separation Company. , 

Q. 5. Was any effort made to have the process be- 
ing exploited by Minerals Separation, Ltd., intro- 
duced into use by the Zinc Corporation, and if so, will 
you state what took place? 
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A. In 1905 I first went to Broken Hill and took up 
the question of organizing the treatment of the zincif- 
erous dumps and tailings from the Broken Hill mines, 
and did on account of myself and associates purchase 
large quantities of these materials, which were ulti- 
mately transferred to a company called the Zinc Cor- 
poration. At that time there were three flotation 
methods being exploited in Broken Hill, and I visited 
all of the plants. The Minerals Separation Company 
were operating the Cattermole process on the Central 
mine, the Block 14 Company were running a small plant 
Om the Potter line, and the Broken Hill Proprietary 
Mere operating the salt cake or Delprat method. I 
engaged a metallurgical staff, and we delegated them 
to the inquiry, to which of these methods we should 
adopt, and they adopted the Potter method. I might 
add also that the De Bavay method was also used at 
this time on the Broken Hill north mine. The Zinc 
Corporation installed the Potter method in their plant, 
and it subsequently proved a commercial failure. I 
went to London to Broken Hill again upon this event 
in the winter of 1907, and upon my instructions the 
mill was altered on to the methods in use by the Min- 
erals Separation Company. These alterations were de- 
signed by the engineers of the Minerals Separation 
Company, and the plant was installed under their di- 
rection. They furnished us with a number of em- 
Proyees Of experience to operate the plant, and in a 
general way had the supervision of its operation. This 
plant also proved a failure. After exhaustive trials of 
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the method we took up the Elmore method and found 
it successful, we subsequently built a much enlarged 
and very extensive mill on this line and operated it 
until some time in 1910. During a considerable por- 
tion of this period my brother, Mr. Theodore ij 
Hoover, had been acting as the general manager of 
the Minerals Separation Company, and he insistently 
presented to me the fact that he had made such alter- 
ations in the Minerals Separation method that the re- 
sults were superior to those which we were obtaining 
by the Elmore method, and upon his insistence I had 
the matter reinvestigated. We carried out extensive 
trials with the modified plant of the Minerals Separa- 
tion Company, and ultimately threw out the Elmore 
and re-adopted the Minerals Separation. 

©. 6. Is the Elinore process to which you have re- 
ferred that which is sometimes called the Elmore vacu- 
ui process? 

ev es. 

QO. 7. Will you describe roughly the form in which 
the concentrate was recovered in these various pro- 
cesses, the Potter, Delprat, Elmore and Minerals Sep- 
aration ? 

A. All of the processes, so far as I understand 
them, take off a scum or a froth over some form of 
spitzkasten. 

Direct examiaation closed. 
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X-Q. 8 What process is now in use by the Zinc 
Corporation? 

A. The method exploited by the Minerals Sep- 
aration Company. 

X-Q. 9. And, as I understand it, the Zinc Corpora- 
tion have taken a license under the Minerals Separa- 
tion patent, and pay a royalty to Minerals Separation, 
Ltd., based upon the tonnage of concentrates produced; 
fat is true, is it not? 

A. That is true. We took out such a license, but I 
do not want this construed as an opinion on the validity 
of their patents. The motives which guided the Zinc 
Corporation Board in taking out such a license were, 
first, the desire to reward the improvements in metal- 
lurgical practice, and, secondly, to have some responsi- 
ble party who would guarantee the corporation im- 
munity from litigation by the several other claimants 
to patent rights in these processes. 

X-Q. 10. And it is true, is it not, that when you first 
installed the Minerals Separation process your com- 
pany, the Zinc Corporation, took out a license under 
these patents of Minerals Separation, Ltd.? 

f= ley did. 

FeO, 11. it is also true, is it not, that the Zine Cor- 
poration paid to Mineral$ Separation, Ltd., the sum of 
one thousand five hundred pounds in settlement of roy- 
alties due for the work done by Zinc Corporation under 
the first installation of Minerals Separation plant? 
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A. Some sum of money was paid, I do not recollect 
the exact amount. 

X-Q. 12. Could you give me a rough idea of the 
total annual payment of royalty made by the Zinc Cor- 
poration to Minerals Separation, Ltd., under the ex- 
isting license agreement? 

A. Our production amounts to roughly 90,000 tons 
of concentrates per annum, and we pay two shillings 
and sixpense per ton royalty. 

X-Q. 13. What in full were the reasons which in- 
duced the Zinc Corporation to throw out the Elmore 
vacuum process and readopt the Minerals Separation 
process” 

A. In the main we changed methods because it was 
possible to treat a larger proportion of slimes in the 
Minerals Separation method than in the Elmore. While 
we could secure much the same extraction by both meth- 
ods, the gangue slimes came over to a greater extent 
with the concentrates in the Elmore method, and con- 
sequently the concentrate secured by the Elmore was of 
lower grade. 

X-Q. 14. It was also true, was it not, that with the 
Elmore vacuum process you had been treating a high 
grade of ore, and that this high grade ore was very 
nearly exhausted? 

A. The coarse material was at the same time the 
high grade material, and we had with the Elmore meth- 
od exhausted a large proportion of our coarse ma- 
terial. 

X-Q. 15. On the other hand, as I understand it, the 
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Minerals Separation process has treated in a very sat- 
isfactory manner the lower grade and fine material, 
which was not profitably treatable by the Elmore vacu- 
mim process; this is true, is it not? 

fe Ihe first portion of the statement is true. The 
Minerals Separation process has treated the finer ma- 
terial more satisfactorily, but I would not add that this 
material was unprofitable by the Elmore method. 

X-Q. 16. Perhaps we had better say not so proft- 
pple; would this be correct? 

Pe Cs. 

X-Q. 17. In the Minerals Separation process as now 
carried on by the Zinc Corporation, what reagents are 
used? 

A. sulphuric acid and oil. 

X-Q. 18. And, as I understand it, the mineral pulp 
is vigorously agitated with sulphuric acid and oil, and 
flows into a spitzkasten, upon the surface of which ap- 
pears a mineral-bearing froth, which is separated as 
Hie concentrate? 

i it does. 

X-Q. 19. At the time when Zinc Corporation first 
adopted a Minerals Separation process the process 
adopted was also one which would be describable by the 
language of my last question; this is true, is 1t not? 

fe hat is true in general lines. 

X-Q. 20. At the time that Zinc Corporation discon- 
tinued the use of the first Minerals Separation plant, 
the Minerals Separation processes were in successful 
use, were they not, at Broken Hill, Australia? 
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A. The process was not a commercial success in our~ 
plant, and I was advised that it was not a commercial 
success in other plants. I, however, cannot speak of 
this of my own knowledge. 

X-Q. 21. Could you, without betraying any confi- 
dence, tell me who gave you such advice? 

fo sOur manager, Mi Mitchell 

X-Q. 22. You saw this Minerals Separation plant in 
operation at the Zinc Corporation works, did you not? 

a ledidk 

X-Q. 23. What was the normal capacity of this 
plant? 

A. Tf you refer to the first installation, as I rec- 
ollect it, the capacity was designed for four hundred 
tons per day. 

X-Q. 24. What was the financial condition of Zinc 
Corporation at the time that it made the change from 
the first Minerals Separation processes to the Elmore 
vacuum process? 

A. The company had been practically bankrupted 
by the trial of the Minerals Separation process. 

X-Q. 25. How long was the Minerals Separation 
process tried at that time? 

A. My impression is that we were engaged in operat- 
ing the process some four or five months. 

X-Q. 26. And before that how long were you en- 
gaged in trying the Potter process? 

A. We had it in operation about three months, I 
should think, in the completed mill. 

X-Q. 27. And it was an incident, was it not, accom 
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panying the change from the first Minerals Separation 
plant to the Elmore vacuum process that Zinc Corpor- 
ation floated a considerable quantity of preference 
shares of stock? 

mm Yes, we were compelled to raise more capital to 
reorganize the business again. 

X-Q. 28. You have spoken of certain improvements 
made by your brother, Mr. Theodore J. Hoover, in the 
Minerals Separation procedure? What, if you know, 
were these improvements? 

mx they were jargely in the direction of the me- 
chanical devices in which the process was carried on. 
I do not pretend to have any great technical knowledge 
in the matter of these processes. My interest has al- 
ways been on the commercial side. 

X-Q. 29. You have said that the first Minerals Sep- 
aration plant was installed under the direction of the 
Mengineers of Minerals Separation. Who were these 
engineers, if you know? 

A. Mr. Chapman was the principal gentleman with 
whom |] came in contact. 

X-Q. 30. What in round numbers was the cost of 
the Elmore vacuum plant which was superseded by the 
‘Minerals Separation plant now in use? 

A. This will require some explanation. We built a 
de Novo mill, with a new power plant, a new crushing 
plant, with railways, and so forth, together with a re- 
concentration plant, the whole cost running into prob- 
ably £140,000. This mill had a capacity of about 1,000 
tons per diem. When we introduced the Minerals Sep- 
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aration method the last time we spent something like 
£30,000 on the alterations. I do not exactly remember 
the figures, the above are approximations. 

X-©. 31. I have here what has been handed tommm 
as the original table of the results and material treated 
by Zinc Corporation on the first installation of Min- 
erals Separation plant during the period from May 2 
to June 8, 1907, which shows a tonnage treated of 
8,675, and concentrates produced as 1,891 tons, and 
which appears to show proftable operations. 

A. I cannot identify the table. I do not assume that 
this was the total tonnage treated, or we should not 
have paid £1,500 in royalties on any such tonnage of 
concentrate. During the time that the mill operated 


the results were very erratic, and I do not know that™} 


on continuous occasions we came any way near the 
promised tonnage. I certainly do know that the plant 
Walcod@meperated at a praae: 


X-Q. 32. Is it not a fact that the ore crushing faq 


cilities used in connection with this plant were inade- 
quate? 
A. According to the Minerals Separation Com- 


pany’s engineers, when they designed the plant, they | 


were adequate. I recollect that subsequently the head 
tonnage was greatly reduced below the anticipated ca- 
pacity in order to determine if this was the difficulty, 
and our engineers advised us that it was not. 


X-Q. 33. It is true also, is it not, that on one occa-¥ 


sion, when Mr. Chapman was present the plant was 
run under your direction up to 500 tons per day ca- 


i 
t 
[ 
| 
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pacity, with the result that the mineral was not prop- 
erly treated? 

A. It is true that the plant was run at its anticipated 
capacity and proved wholly a failure at such a tonnage. 
The tonnage was subsequently greatly reduced without 
better results, from a commercial poimt of view. 

X-O. 34. What is the metallurgical situation in 
Broken Hill, Australia, which has brought about the 
great quantity of tailings now being treated for the ex- 
traction of valuable mineral therefrom? 

A. Well, over a period of many years the Broken 
Hill mines were unable to profitably extract the zinc 
and there accumulated some ten to twelve million tons 
of miil residues, containing the major portion of the 
original zinc content. The invention of, or the applica- 
Men of the Potter, Delprat, Elmore, Cattermole and 
other methods, together with the mechanical variations 
and improvements which all of these flotation ideas 
mave received, has enabled the accumulated zinc to be 
turned to profitable account. I may add that the great 
commercial prosperity of this district has been largely 
contributed to by the mechanical development of the 
long known flotation principle. 

X-Q. 35. You understand, do you not, that the testi- 
| mony which you are here giving for the defendant in 
this suit is being given voluntarily? 

A. Yes, I came to give testimony entirely with the 
view to clear the charge which has been levelled at Mr. 
Hyde that he entered upon connection with the Butte 
and Superior Company as a result of information which 
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he had obtained while in the employ of the Minerals 
Separation Company, which charge is not only untrue, 
but wicked. 

X-Q. 36. Are you testifying here with the knowl- 
edge and consent of the Board of Directors of Zinc 
Corporation? 


By Mr. Scotr: This question is objected to as 
incompetent, immaterial, and irrelevant, and hav- 
ing no bearing upon any issue of this case. 


A. Iam myself the managing director of the Zinc 
Corporation, I am violating no confidence in connection 
with that company’s business. All the matters which 
I have stated are public property, and I am myself in 
amy cCvent entirely agiree agent 

X-Q. 37. You have not answered my question, 
which was whether or not you are testifying here with 
the knowledge and consent of the Board of Directors 
of Zinc Corporation. Please answer this directly. 


ingevi. ScoTr: Whe objection last made 15 nee 
peated. 


A. The matter has never been before the Board of 
the Zinc Corporation, their approval has never been 
asked for. 

X-Q. 38. When was your attention first called to the 
affairs of the Butte and Superior Copper Company of 
Butte, Montana? 

A. So far as my recollection goes, I never heard of 
the Butte and Superior Company in my life until I 
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visited New York, in March, 1911, but as I stated be- 
fore Mr. Beatty, with whom I am intimately associated 
in business, apparently had had some connection with 
this company some time previously. 

pe). 39. J take it that when the matter of the Butte 
and Superior Copper Company was called to your at- 
tention it appealed to you as providing an opportunity 
for an investment in the re-financing proposition; tliis 
metrue, is it not? 

eee it did. 

X-Q. 40. I take it also that the affairs of this com- 
pany were then in such condition that financial aid had 
been called for? 

A. I understood this company was desirous of rais- 
ing further capital, and a proposal to take such an in- 
vestment was put before MOK 

X-Q. 41. Did you in any way, directly or indirectly, 
participate in the financial scheme which finally result- 
ed in this matter? 

Pew! did not, because after leaving New York the 
parties interested seemed to have forgotten the ar- 
rangement they entered into with me. 

X-Q. 42. You have stated that Mr. Hyde reported 
to you his opinion of the Butte and Superior ore. \What 
was that opinion? 

A. I do not recollect the precise terms, but in sub- 
stance it was to the effect that this company’s profits 
could be greatly improved by the application of flota- 
tion methods to their ore treatment. 

X-Q. 43. Have you assisted the defendant in the de- 
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fence of this suit otherwise than by appearing here as a 
witness? 

A. I have not. I do not know enough about the 
technical matters involved, nor do I have any desire to 
take sides in the main issues of this litigation. 

X-Q. 44. Had you not placed at his disposal certain 
documents that nught be of assistance to him? 


By Mr. Scotr: Question objected to as irrele= 
vant, incompetent and immaterial. 


A. I have no recollection of having given him any 
documents since this action began. 

X-Q. 45. You supplied him with a typewritten copy 
of the record in the British suit of the British Ore Con- 
centration Company and Elmore against Minerals Sep- 
aration, Ltd., did you not? 


veviieescorr: Objection mepeated. 


A. I did not myself supply such a document; on Mr. 
Hyde's request, I placed him in communication with a 
firm of solicitors in London, who obtained for him the 
information that he wished. 

X-O. 46. Have you any interest, directly or indirect- 
ly, in the alleged invention disclosed in the patent to 
the defendant, No. 1,022,085? 

A. J have not. Mr. Hyde offered to present nie 
with an interest in his invention, and I told him that I 
would not accept an interest in any process, even as a 
gift. 

X-Q. 47. Is it, of is it not, a fact that the opera 
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tions of the Zinc Corporation in Australa involve the 
re-treatment of concentrates? 

A. We do re-treat a portion of our concentrates to 
extract the lead. There are no patents on it, and any 
one can use it that likes. 

X-Q. 48. And about how long has this retreatment 
practice been carried out by Zinc Corporation? 

ibve\irescot. Wie question 1s objecied toms 
incompetent, irrelevant and immaterial, as having 
no tendency to prove or disprove any issue in this 
case. 


A. We have been using re-treatment methods ever 
since we first built our first Potter mill. 
X-Q. 49. And what have you done with the muid- 
dlings from re-treatment? 
ye Nike scorr: Preceding objection repeated. 


A. So far as I know, thé middlings are returned to 
ime mill circiit and treated over again. 

X-Q. 50. This you would consider as ordinary met- 
allurgical practice, would you not? 


ivoire Scorr. Objection repeated. 


A. I presume that it has been found advantageous 
by our metallurgists. The matter, however, has been 
called into a good deal of question, as to its advantages 
or disadvantages. 

X-Q. 51. The question is, of course, whether or not 
it pays to treat the middlings over again? 


IB? IMIR, SCOT? Same eleanor 
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A. Itis. So far as I know, the question is not en- 
tirely settled as to whether it is advantageous or not. 

X-Q. 52. I have what purports to be Directors’ Re- 
port and Statement of Accounts for the period ending 
3ist December, 1911, of the Zinc Corporation, Limited, 
containing what is entitled ‘Directors’ Report,” and 
which appears to have been signed Mr. F. A. Govett 
and yourself, as managing directors, and referring to 
an appended report of Mr. Theodore J. Hoover, and | 
find in this appended report the following statement, 
referring to work done with the vacuum machines 
stated to have been set aside: 


“And that while the material treated by the former 
method was very amenable to that method, it was 
a selection of material of the simplest metallurgi- 
cal character amongst the Company’s holdings, 
and that the remaining material was of such a 
character that it could not have been treated prof- 
itably by the former process.” 


Is the statement which I have quoted true or not? 


A. The statement is no doubt true, but possibly a 
little overdrawn, as the sense intended was probably 
that the balance of the material could not be treated at 
nearly so great a profit. 

X-Q. 53. One of the employments which the de- 
fendant entered into after leaving Minerals Separation 
was that of engineer for the Oroya Exploration Com- 
pany; this is true, is it not? 
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A. Yes, | am the managing director of that com- 
pany. 

X-Q. 54. How would you describe his position in 
that company? 

fe He acted as the engineer in London for that 
company, jointly with others, during the short time he 
remained in this country. 

X-Q. 55. \Vould you describe his position as that of 
consulting engineer? 

A. I should consider that his business was such, al- 
though I do not know that he had any precise title 

X-Q. 56. Have you read the record of the defend- 
ant in this suit? 

A. I have not. 


Cross-examination closed. 


Deposition closed. 
BC, FHoovar 


At the request of counsel for complainants the 
Commissioner marks for identification the docu- 
ment produced when X-Q. 31 was asked of the 
witiess, as, Zine Corporation lable.’ 


Adjourned to Friday, the 16th of August, 1912, 
at 2 o clock in the afternoon, at the same place. 
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Met pursuant to adjournment. Present, coun- 
sel as before. 


A. HOWARD HIGGINS, a witness produced on be- 
half of defendant, having been duly cautioned and 
sworn, testifies as follows: 


Direct Examination by Mr. Scott. 


Q. 1. What is your name, age, residence and occu- 
pation? 

A Ayihuy Howard Higems; Sle) Bctrell sila 
ieame, Mall ni Vondon, N. Wes metallineict, 

Q. 2. When did you first become engaged in re- 
search relative to oil flotation processes? 

A. In December, 1903. 

QO. 3. At that time, I believe, you were occupied with 
the Cattermole process, in which the object is to separ- 
ate the oiled particles by permitting them to settle or 
be precipitated ? 

A. Yes, and also with the Froment process. 

©. 4. What was the purpose or object of your inves- 
tigation of the Cattermole process? 

A. Chiefly making tests on ores to find the applica- 
bility of the process to them. 

©. 5. Was the Cattermole process owned by the 
people who engaged you at the time that you first took 
it up? 

A. Ido not know. 
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QO. 6. At this time, I believe, you were engaged by 
mressrs. Sulman & Picard; is that correct? 

mA. 1 was. 

@y7. And afterwards, I helieve, you entered the 
employ of Minerals Separation, Ltd.? 

uy | hat 1s so. 

©. 8. About how long were you occupied with the 
Cattermole process while in the employ of Messrs. Sul- 
man & Picard before entering the employ of Minerals 
Separation, Ltd.? 

A. About six months. 

QO. 9. Can you remember approximately the date on 
which you entered the employ of Minerals Separation, 
Limited ? 

A. I cannot. When I was employed by Sulman & 
Picard, Mr. Ballot was there and approved the ap- 
pointment. My work was in connection with Minerals 
Separation work entirely, so that the change of em- 
ployment was noninal rather than actual. 

tO. In a general way, what was the nature of 
your first research or experiments in connection with 
the Cattermole process? 

A. Iwas first instructed in the use of this process, 
and afterwards assisted Mr. Chapman in testing ores 
to find the applicability of the process to them. 

©. 11. With what sort of success was the Catter- 
mole process applied to the ores upon which you ex- 
perimented? 

A. I remember several successes, and only one fail- 
ure. 
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(). 12. Did you investigate the cause of failure in 
that instance? 

A. The cause of the failure was due to the large 
amount of soluble carbonate contained in the ore. 

Q. 13. And what effect did this soluble carbonate 
have? 

A. It prevented granulation. 

Q. 14. By granulation I presume you refer to the 
agglomerating or adhering together of small particles 
to form larger particles? 

A. Not entirely. A granule is something more than 
an agglomerate, being a hard, more or less rounded 
mass, Whereas an agglomerate is not necessarily 
rounded. 

QO. 15. I prestme the presence of carbonate inci- 
dentally has the effect of causing the consumption of a 
larger amount of acid than otherwise would have been 
the cases 

A. Certainly. 

©. 16. But even-when large amounts of acid were 
used, still the desired granulation did not take place? 

A. Yes, that is so, by reason of the amorphous pre- 
cipitates produced, absorbing oil in preference to the 
sulphides. 

©. 17. The amorphous precipitates of what? , 

A. Such bases as were present in the carbonate, cal- 
cium, manganese, and iron. 

©. i8. In what manner was the mixture of ore 
water, oil and mineral acid agitated in these experi- 


ments? 


v 
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A. In what was commonly known as a gabbet mix- 
er. A further agitation took place in a modified gab- 
bet mixer, that is to say, the baffles were removed. 

QM. 19. As I understand your answer, together with 
my information on this subject, in the Cattermole proc- 
ess a quite violent agitation was first used for the pur- 
pose of bringing the oil into intimate contact with the 
metalliferous particles, after which a more gentle agi- 
tation was used for the purpose of promoting granu- 
lation of the metalliferous particles; am I correct in 
this? 

A. No, the violent agitation produced incipient 
sranulation, arid the more gentle agitation afterwards 
perfected the granulation. The size of the granules 
depends on the nature and duration of this second agi- 
tation. 

O. 20. At about what period of your engagement 
upon this work was this, what [ may term two-stage 
agitation, adopted? 

A. It was in use when | was instructed in the proc- 
ess by Messrs. Sulinan & Picard. 

©. 21. And was this two-stage agitation adhered to 
in the subsequent practice of the Cattermole process? 

em It was. 

©. 22. Was it considered the best way of carrying 
out the Cattermole process? 

Pe Yes. 

23. In the Cattermole process I presume differ- 
ent results were secured with different oils or fatty 
matter, or that different oils and fatty matter had to be 
used in different quantities or in a different way? 
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A. Yes, different oils and mixtures of oils were 
used. I believe also in different ways and very slight- 
ly different quantities. 

Q. 24. About what was the range of quantities of 
different oils found necessary and advantageous? 

A. In general we used 5 per cent. of oil on the min- 
eral, which was increased perhaps to six or seven per 
cent:, and decreased to three or four per cent. 

©. 25. Im order to make the record pertectly cleas 
to any one not accustomed to this terininology, please 
state whether by the word mineral you refer to the en- 
tire body of ore being treated, or to the metalliferous 
. constituents which it was desired to separate from the 
ore? 

A. I refer to the metalliferous constituents. 

©. 26. Will you compare the degree or kind of agi- 
tation to which the mixture of ore, oil, water, and acid 
is subjected in the first part of the Cattermole process, 
with the agitation employed when it is desired to float 
the metalliferous constituents according to the opera- 
tions referred to in United States patent 835,120, im 
volved in this suit? 

A. The degree of agitation in the Cattermole proc- 
ess is not quite so violent as that used in the process 
referred to in the patent in suit, 11 the results are to be 
expected in the same time. If you use the same degree 
of agitation the results in the process of the patent in 
suit require longer time for their production than is 
the case in the Cattermole process. 

Q. 27. When did you first learn of the use of oils or 
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fatty matter in connection with the flotation of part of 
the constituents of an ore? 

A. As far as I remember, I was instructed in this 
by Messrs. Sulman & Picard about December, 1903, 
and January, 1904. his does not include the Elmore 


buoyancy process. 

©. 28. You had heard of the [:lmore process at an 
earlier date? : 

A. 1 was instructed in the essentials of the Elmore 
process whilst at the Royal School of Mines. 

ez? ‘ou are a Fellow of the Royal School of 
Mines, are you not? 

A. There is no Fellowship. I am an Associate of 
the Royal School of Mines. 

Q. 30. What was the occasion of Messrs. Sulman & 
Picard instructing you in December, 1903, and Janu- 
ary, 1904, in the use of oils or fattfly matter for flota- 
tion of part of the constituents of an ore? 

A. I believe it was simply to give me all the infor- 
mation they had on oil processes. 

©. 31. And what information did they impart to you 
at that time? 

“A. As far as I remember, it was an alternative to 
the Cattermole second agitation, and consisted in the 
Mise Of eas or air, introduced or generated in the pulp 
containing the agglomerations or imperfectly granu- 

fated mineral, for the purpose of bringing this up to 
the surface as a scum. 

Q. 32. Did you do any work along this line at that 
time? 


1796 MMrverals Seperation, Linnicd, et dig vs. 
Deposition of Arthur H. Uiggins. 


A. Not very much. I do not remember any specific 
tests: 

QO. 33. Do you remember whether Messrs. Sulman & 
Picard’s instructions were represented to you as ideas 
of their own, or of others? . 

A. At that time they were not identified. 

Q. 34. During your research in connection with the 
Cattermole process were any of your efforts directed 
towards improving that process? 

A. Not in actually improving the process, but in im- 
proving the application of it, [ certainly tried some ex- 
periments. 

Q. 35. Will you describe in a general way the form 
of apparatus which you used in first applying the Cat- 
termole process? 

A. This apparatus consisted of an ore-chute, feed- 
ing into a series of four gabbet mixers, followed by a 
spitzkasten with cylindrical sides. The pulp, after be- 
ing agitated, in passing through these four gabbets, 
passed into the spitzkasten, where the separation of 
gangue slimes from the remainder was effected. ‘The 
remainder passed into two succeeding gabbet mixers, 
running at lesser speed than the previous four, where 
the granulation was perfected. The pulp then passed 
into another cylindrical spitzkasten, where the gangue 
was washed away in the overflow, and the granules fell 
out in the underfloiv. 

Q. 36. About what time was it that you entered the 
employ of Messrs. Sulman & Picard, that 1s, what year? 

A. Towards the end of December, 1903. 
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Q. 37. Did you find this apparatus which you have 
described in answer to question 35, constructed and in 
use at tlie time you were engaged by Messrs. Sulman & 
Picard, in December, 1903? 

ee | did. 

©. 38. Were there baffles in the first set of four 
gabbets, and also in the second set of two gabbets re- 
ferred to in your answer to question 35? 

A. There were baffles in the first four mixers, but 
none in the last two, that is, the fifth and sixth mixers. 

Q. 39. When did you first learn of the Froment 
process, which you have mentioned? 

A. I think this was early in 1904. 

QO. 40. And how did you learn of the Froment proc- 
ess, that 1s, through whom, or by what means? 

A. There were three pieces of apparatus lying about 
the laboratory, and I inquired of Mr. Chapman their 
use. He explained that these were for carrying into 
effect the I'roment process, and briefly explained the 
process. 

Q. 41. Can you at this date give any description of 
this apparatus? 

A. The first piece of this apparatus consisted of a 
cylindrical vessel, with a small hopper attached to the 
side of the vessel, the whole capable of holding ten 
litres or so of water. The vessel contained two stirrers, 
consisting of short horizontal arms carried on two ellip- 
tical frames. The latter could be rotated in opposite 
directions by means of gearing ending in a handle. The 
second piece of apparatus consisted of a cylindrical 
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vessel, with a spout carrying at the bottom a double 
coiled lead pipe, with perforations. A rake was sus- 
pended in this vessel, so that the contents could be 
stirred. The third piece of apparatus consisted oim@ 
wooden box carrying an aluminfin sieve and a cam 
and shaft for agitating the screen. Pipes in this 
wooden trough allowed the contents of the box to be 
drawn off at different #flaces. 

Q. 42. What sort of experiments did you perform 
in the way of improving the application of the Catter- 
mole process as referred to by you in answer to ques- 
tion 34? 

A. These were chiefly in the use of different oils im 
different emulsifications. That is all [ remember at 
present. 

©. 43. Were the quantities of oil and acid to be used 
a subject of interest at that time? 

A. Ido not remember anything being said about the 
quantity of oil, except the quantity used was always 
adjusted to give granulation. 

Q. 44. In adjusting the oil tu give the best granula- 
tion, I presume you experimented with different quan- 
tities of oil? 

A. Yes, there may have been different quantities; 
but whenever the granulation became imperfect by 
reason of the drop in-the quantity of oil, the oil was 
naturally increased. 

Q. 45. Did you perform any experiments in connec- 
don with the Froment process? 

A. Yes, one or two, I remember. 
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Q. 46. What apparatus did you use in performing 
these experiments? 
A. The Froment apparatus already described. 
Q. 47. You do not remember performing any con- 
siderable number of experiments with this apparatus? 
A. No, not a considerable number, the results in the 
_ few I have mentioned being hopeless. 
©. 48. And after performing these experiments was 
the Froment apparatus put aside? 
m It was. 
Q. 49. Do you remember what finally became of it? 
A. I cannot say where it was disposed. It is cer- 
tainly not in the possession of Minerals Separation, 
Limited. I have made a search for it recently, and 
have not found any part. 
QO. 50. It undoubtedly has been scrapped ? 
Ee 1 CS. 
©. 51. Have you any recollection at all as to how 
long you saw this apparatus around the laboratory ? 
A. I certainly saw it in the beginning of 1906, but I 
have no recollection of having seen it since. 
Q. 52. I presume you do not know by whose instruc- 
tions it was destroyed or otherwise disposed of? 
A. No, I do not know. 
©. 53. Do you know whether anyone else experi- 
mented with the Froment apparatus besides yourself? 
A. I never saw anybody do so. 
Q. 54. You would probably have seen them if they 
had experimented with it, would you not? 
A. Certainly. 
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©. 55. Ly whose instructions, if any one’s, did you 
experiment with the I‘roment apparatus? 

A. Yhese probably came to me through Mr. Chap- 
man, from Messrs. Sulman & Picard. 

Q. 56. You do not remember that Messrs. Sulman & 
Picard themselves personally gave you such instruc- 
tions? 

A. No, my memory is that Mr. Chapman gave me 
these instructions. 

QO. 57. Do you remember whether you had a request 
or instructions from anyone to terminate your experi- 
ments with the 'roment apparatus? 

A. No, | remember no instructions to terminate 
this work. It is possible that it was interfered with by 
other work. 

QO. 58. And it is quite probable, | presume, that you ~ 
exercised your own judgment in the matter of proceed- 
ing with the Froment experiments ? 

A. No, I think I was working under Mr. Chapman’s 
instructions. 

QM. 59. What was the first occasion upon which you 
ever saw part of the constituents of an ore, which, in 
the form of a pulp, had been oiled, floating upon the 
surface of the pulp? 

A. I cannot state the first occasion, as very small 
percentages of mineral frequently floated on the surface 
of the pulp contained in the spitzkasten during the op- 
erations with the Cattermole process. I do not think 
this proportion of mineral ever exceeded 5 per cent. of 
the whole. 
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Q. 60. With what kinds of oil did you operate, when 
applying the Cattermole process? 

A. Thick residuums, thinner residuums, or thick 
residuums thinned with lighting oil, oleic acid, and tur- 
pentine. That is all 1 remember. 

QO. 61. The residuums you refer to are petroleum 
residuums, I presume? 

Ee Chiefly. 

©. 62. Are there any other residuums that you recol- 
lect using? 

We Yes, residuum from wood tar distillations. 

©. 63. What was the first occasion upon which you 
ever saw an oiled concentrate floating upon the surface 
of a pulp in the form of a scum or froth? 

A. I do not understand this question. Do you 
mean the bulk of the concentrate floating as a scum or 
froth? 


both a 

Q. 64. I mean a considerable proportion of it. 

A. With the exception of the floating flocks already 
described, I saw this phenomenon for the first time 
whilst carrying out a series of experiments at the in- 
Structions of Messrs. Suliman, Picard and Ballot in the 
early part of March, 1905. 

©. 65. By which of these gentlemen were the in- 
structions given to you? 

A ® By Mr. Sulman. 

©. 66. Can you state the nature of the instruc- 

tions? 
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A. ‘These instructions were to carry out a series of 
tests on the factors influencing granulation. 

©. 67. And while performing these tests did you ob- 
serve part of the metalliferous mineral floating as a 
froth or scum? 

A. As far as I remember, in the bulk of these ex- 
periments there was a small quantity of floating miun- 
eral. This only reached appreciable proportions when 
the reduction of oil was carried down to very small 
proportions. 

©. 68. I presume the quantity of floating material 
increased gradually as the quantity of cil was reduced? 

A. No, my impression is the quantity of floating ma- 
terial increased rapidly when the oil was reduced be- 
low a certain point. 

©. 69. And what was the certain point at which the 
rapid increase took place? 

A. “G7 per cent. of the oleic acid on the ore. 

©. 70. Is this report which you have referred to the 
dviginal record that you made of your investigations, 
or was it preceded by some record made by yourself 
personally, and not typewritten? 

A. This is the original record, made in my hand- 
writing. 

Q. 71. Then it was not preceded by any other memo- 
randa on the subject? 

A. It was preceded by no written report or memo- 
randa. The facts contained in this report had been 
orally reported both to Messrs. Sulman and Picard and 
Mr. Ballot. 


Butte & Superior Mining Company. 1803 
Deposition of Arthur H. Higgins. 


72): ou mean that prior to your oral report 
you had made no laboratory memorandum or notation 
whatever of the percentage of oil and of the result se- 
cured? 

A. No, I do not mean that. I used to keep a rough 
record of the experiments, which never left my posses- 
sion. 

Q. 73. What did you do when you first tried your 
experiments with oil and reduced in quantity to .62 per 
cent. on the ore; [ mean, did you immediately make 
your oral report that you had referred to to Messrs. 
Suliman, Picard and Ballot? 

fee called tm Mir, Ballot to see one Of thesetexper- 
ments performed, wherein froth was produced, but I 
cannot say which one it was. I may, therefore, have 
tried a further reduction of oil before making an oral 
report on it. 

QO. 74. You recognized that the formation of this 
froth was not conducive to the granulation desired in 
mie Cattermole processes, of course? 

A. I recognized that this froth was different from 
the Cattermole process, and could not, therefore, be 
considered either detrimental or advantageous to gran- 
ulation. 

Q. 75. Did you call in Messrs. Sulman, Picard and 
Ballot immediately or very soon after your experiment 
with the oil reduced to the nieghborhood of .62 per 
cent ? 

A. I cannot state the interval of time which elapsed 
between the performance of this experiment and the 
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calling Mr. Ballot. It is possible that I made certain 
that this froth production was not accidental, and then 
called Mr. Ballot to see it. 

Q. 76. Do you remember whether you noticed the 
appearance of the tailings when the froth was pro- 
duced, for the purpose of forming an idea as to how 
complete a recovery was effected by the froth? 

i. f feel certain | should da so. 

©. 77. And from the conditions of the tailings I 
presume you noticed that the recovery was quite high? 

fe I did: 

Q. 78. Did you before calling in Messrs. Sulman, 
Picard and Ballot remove any of the froth by spooning 
or skimming? 

A. I should probably have removed some of this 
froth and examined it to judge its value. 

©. 79. What apparatus was used by you in your ex- 
periments in which you reduced the oil to the neighbor- 
he@gger 62 per cent.’ 

A. Iwas using a single gabbet. 

Q. 80. And when did the subject first come up of 
devising other apparatus for the purpose of continuing 
the investigation along the same lines? 

A. Ido not remember being consulted on this point. 

©. 81. What was the first apparatus that you saw 
designed especially for the purpose of separating the 
metalliferous mineral in the form of a froth? 

A. I presume you mean the first apparatus for car- 
rying out this process in a continuous manner. This 
consisted of a series of gabbet mixers for the agitation, 
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and a compound spitzkasten, such as is described in the 
patent in suit, for the separation. 

Q. 82. How did this apparatus, referred to in your 
last answer, compare in the production of a froth with 
the operation of the apparatus in which you first pro- 
duced a froth? 

A. The production was equally satisfactory. The 
separation of the froth, however, in the spitzkasten 
was not quite so complete as the apparent separation in 
the single gabbet on stopping the cone. 

QO. 83. I do not quite follow the distinction you 
draw between the production of the froth and its sep- 
‘aration. Wil! you kindly explain? 

fj Ihe froth ts produced in the liquor during the 
agitation, and is naturally mixed with the gangue 
Wie formation of froth is not evident except from an 
indication known as the “clean-up.” This can, of 
course, be made evident by stopping the agitation, 
when the froth is allowed to separate from the gangue. 
The operation of separation | refer to is the actual act 
of separating the froth so formed from the remainder 
of the pulp. 

QO. 84+. And this act of separation, which [ under- 
stand to be the actual stratifying or separating of the 
froth and gangue into separate layers, 1s what you re- 
ferred to as not being so satisfactory in the spitzkasten 
of the continuous machine as in the single gabbet with 
which you first experimented? 

A. I did not refer to the actual stratifying, but 
father to the separation of the different strata. 
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Q. 85. And it was this separation of the different 
strata that was not quite so complete in the continuous 
apparatus as with the single gabbett with which you 
first experimented? 

A. That is the meaning I intended to convey. 

Q. 85. What took place in the spitzkasten of the 
continuous machine? 

A. The pulp on reaching the water surface separat- 
ed into a layer of froth which floated away over the 
discharge end of the spitzkasten. Owing to the fact 
that as the spitzkasten increased in width as it in- 
creased in length, a certain amount of expansion of 
the froth took place, which allowed some of the mineral 
contents to fall out. This obviously increased the min- 
eral in the tailings. The tailings sank through the 
water and were drawn off at the points of the spitz- 
kasten. 

©. 87. After this first continuous apparatus was 
built and operated, was another apparatus designed 
for continuous operation constructed? 

A. I believe so. I left England for South America 
in the spring of 1906, and as far as I remember this 
apparatus was in use when I left. When I returned, 
about a year later, a different type of spitzkasten was 
in use. 

QO. 88. In the first continuous-operation apparatus 
was the pulp discharged from the agitator through a 
pipe upon a shallow trough or apron, over which it 
flowed to the spitzkasten? 

Al Trawac: 
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Q. 89. Was this same arrangement present in the 
apparatus which you saw upon your return from South 
America? | 

A. So far as I remember, there was a launder also 
in that apparatus, carrying the pulp to the spitzkasten, 
which were rectangular or square, instead of increas- 
ing in width with length. 

O. 90. Do you remember any difference in the pro- 
portions of the apron or launder in the first continuous- 
operation apparatus and the proportions of the launder 
in the apparatus which you saw on your return from 
South America? 

fee I have only an impertect recollection of this 
plant. I saw it in operation on my return from South 
America, | believe previous to taking a short holiday, 
and I am under the impression that this plant was dis- 
mantled before I saw it on a second occasion. 

QO. 91. After you had performed your experiments 
with the quantity of oil reduced to the neighborhood of 
(02 per cent. on the ore, and had noticed from the ap- 
pearance of the tailings that the recovery in the froth, 
was quite high, did it occur to you that a process of 
concentration might be carried out by separating this 
froth? 

Pe i was certain of it. 

Q. 92. And did Messrs. Sulman, Picard and Ballot 
agree with you in that? 

A. Undoubtedly. I remember Mr. Ballot was par- 
ticularly enthusiastic. 

Adjourned to Monday, the 19th of August, 
1912, at 10:30 a. M., at the same place. | 
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Met pursuant to adjournment. Present, coun- 
sel as before. 


Direct examination of Arthur Howard Higgins 
continued: 


©. 93. In operating the Cattermole process, did you 
employ the two-stage agitation both when the oil was 
directly added and when the oil was formed by the ac- 
tion of a miuneral-acid upon soap, that is, formed in 
siti? 

Pe CS: 

Q. 94. About what length of time did each stage of 
the Cattermole agitation occupy? 

A. The time varied as the state of crushing of the 
ore. Jn the plant already described, the first agitation, 
that is, the agitation given in the first four mixers, was 
supposed to occupy five to eight minutes, whilst the sec- 
ond agitation in the last two mixers, three or four min- 
Lites: 

QO. 95. Was the instruction given you regarding the 
Froment process, and your trials of that process in the 
Froment apparatus, among the first things which oc- 
curred after your engagement by Messrs. Sulman & 
Picard upon the work of Minerals Separation, Ltd, 
late in December, 1903? 

A. The instructions in the method of operating the 
Froment process, 1 think | had early in 1904. The 
tests I referred to were certainly in 1904, and, as far 
as I remember, a little later than the instructions. 
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Q. 96. Is there any memorandum which you made 
and can refer to for the purpose of fixing the date 
when you made the tests with the Froment apparatus? 

A. I fix these by the date of an incident. 

Q. 97. My question was directed more particularly 
to ascertaining whether you can fix more definitely the 
date of your tests of the Froment apparatus? =: 

A. I am confident that I had been instructed in the 
principles of the Froment process before the Minerals 
Separation laboratory was removed from Messrs. Sul- 
man & Picard’s, at 44 London Wall, to Aldermanbury 
avenue, whilst the tests I referred to were, in my recol- 
lection, carried out in the latter place. 

QO. 98. I notice that the occupancy of the Alderman- 
bury avenue laboratory extended over a period of 
about a year, between the spring of 1904 and June, 
1905. Can you not by some means fix the date of your 
tests of the Froment apparatus more definitely than 
simply as having taken place during the occupancy of 
the Aldermanbury avenue laboratory? 

A. As far as I remember, these tests were done in 
May or June, 1904. 

Q. 99. Do you remember having made any formal 
or written report that would show the precise date 
when you tested the Froment process in the roment 
apparatus? 

A. No. At that time a good many failures were 
only reported orally. 

Q. 100. Do you remember when you first learned 
that the I'roment process was patented? 
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A. I think in 1904, previous to the removal of the 
laboratory. 

©. 101. What kind of ore did you use in testing the 
Froment apparatus? 

A. Copper ore containing gold and carrying prob- 
ably 10 per cent. of soluble carbonates. 

Q. 102. That is, the soluble carbonates occurred nat- 
urally in this ore? 

ie es, 

©. 103. Where did this ore come from, that is, what 
mine or locality? | 

A. It is known as Nagyag. It came from either 
Austria or Hungary. Hungary, I believe. 

Q. 104. Did you try any other ore by the Froment 
process in the Froment apparatus? 

A. Ido not remember any. 

O. 105—) Wid you try the Fromrent process, usine 
any other apparatus than that sent to Minerals Separ- 
ation by Mr. Froment? 

A. Yes. I made experiments in test tubes, and in 
the gabbett. 

Q. 106. What kind of oil did you use in operating 
the Froment process? | 

A. I think I tried the same oils as we used for the 
Cattermole process. 

Q. 107. The same oils as are referred to by you in 
answer to question 60? 

GES 

QO. 108. Is lighting oil practically the same as what 
is often termed “kerosene”? 
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fa (eS. 

©. 109. In your report, which has been marked for 
identification as “Higgins’ Report, March 16, 1905,” 
you state that a diminution of the percentage of oil 
when that oil is either paraffne or Balkhany crude oll 
does not cause a similar frothing to the oleic acid. Have 
you since found it possible to use other oils than oleic 
acid with the result of producing a froth? 

fe Yes. 

©. 110. What other oils? 

A. I have obtained satisfactory results by the use 
of petrol, certain portions of the distillate of crude 
petroleum, such as cosmos oil, vegetable oils, such as 
palm oil, cottonseed oi], linseed oil, and animal oils, 
such as lard oil, and oil squeezed from beef fat. 

O. 11. Have you been successful in the use of euca- 
lyptus oil? 

Pe Yes. 

©. 112. Is the petrol to which you refer the distilla- 
tion product of petroleum, sometimes known as “gaso- 
fene’’ ? 

fw Vie petrol | refer to is one of the lightest con- 
stituents of crude petroleum. I do not know whether 
gasolene is the same material. ; 

@eil3. The petrol you refer to is the distillation 
product commonly used in internal combustion engines, 
such as automobile engines, is it not? 

A. Yes, it is known as .680 spirit. 

© 114. Is the “paraffine” referred to in Higgins’ 
Report, March !6, 1905, the same as lighting oil or 


kerosene? 
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foe NES, 

Q. 115. In using these different oils in the opera- 
tions set forth in the patent in suit, do you find it 
necessary in treating the same ore to use different 
quantities of these oily substances? 

A. Referred to the same ore, the quantity used is 
generally the same, but referred to different ores, the 
quantity may be different. 

©. 116. Do you mean that in treating the same ore 
you use the same quantities of all of the different oils 
referred to? 

A. I mean the same results can be obtained by the 
use of the same quantity, but commercial consideration 
frequently causes one oil to be used in less quantity 
than another. 

0.117. Can you state what the smallest quantity 1s 
of eucalyptus oil that will produce a froth, operating 
upon, say, some one of the Broken Hill ores with which 
you have experimented? 

A. The smallest quantity of eucalyptus which I have 
found in my experiments on Broken Hill ore to give a 
satisfactory concentration as a froth, is half a pound 
to the ton of ore. 

Q. 118. Would you obtain equally good results on 
that same ore using one-half pound of Cosmos oil? 

A. Speaking from memory, I believe the results on 
Cosmos oil may have been a little lower when such a 
quantity of oil was used. 

Q. 119. Will Cosmos oil in any quantity give as 
good a recovery as eucalyptus oil? 
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fe yes, | think so. 
Q. 120. You would have to use more of the Cos- 
mos oil than eucalyptus oil? 


A. Iam not certain that I should do so. I have not 
made comparative experiments with these two oils, and 
it is possible that the same results might be obtained in 
different periods of time for the agitation. 

O. 121. What is Cosmos oil, that is, what is its 
origin, and what is it used for? 

A. It is a petroleum distillate, sold for lubricating 
purposes. 

QO. 122. Is it what is sometimes called cylinder oil? 
me # donot know. I think it is more in the nature 
of a valve oil. 

OF 123. Is the Cosmos oil the Standard Oil Com- 
pany’s Cosmos oil? 

A. Yes, the samples were obtained from their Lon- 
don firm, The Anglo-American Oil Company. 

QO. 124. Of what oil can you use the smallest quan- 
tity in carrying out the operations of the patent in suit, 
and of what oil is it necessary to use the largest quan- 
ity, in your experience? 

A. Generally, I should expect the least quantity of 
oil to be one of the thinnest of oils, and the biggest 
| Quantity a thick oil, that is, referring to the same time 
for the agitation. 

Q. 125. Referring to the continuous-operation ap- 
paratus which you saw upon your return from South 
| America, do you remember seeing any later continu- 
Ous-Operation apparatus constructed and operated after 
that one, that is, in London, I mean? 


1814 3finerals Separation, Limited, et al., vs. 


t 


Deposition of Arthur H. Higgins. 


Wo Ce. 

Q. 126. In what laboratory was the apparatus which 
you saw on your return from South America; that is, 
where was the laboratory located? 

A. In Charlotte street. 

Q. 127. Do you know why this particular apparatus 
was dismantled before you saw it a second time? 

A. No, that was determined by Mr. Theodore 
Hoover. 

©. 128. Where and when did you see the next com 
tinuous-operation apparatus? 

A. In the same building at a later date. I am not 
certain as to the date when this apparatus was actually 
installed, but I remember it was in running condition” 
when I left for Australia in August, 1908. . 

©. 129. In what respect was this apparatus differ- 
ent from the one you saw on your return from South 
America? 

Remotely in size. 

Q. 130. Do you know whether the Nagyag ore is 


now being treated by a flotation process? 

Zee t do not. 

QO. 131. You do not know that it is being so treated, 
or that it is not being so treated? 

A. I do not know that it is being treated. 

Q. 132. Did you ever experiment with flotation of 
the Nagyag ores other than in connection with the 
roment process? 

A. Ido not remember having done so. 

QO. 133. Have you any personal knowledge of Min- 
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erals Separation ever having successfully treated the 
Nagyag ores by the operations set forth in the patent 
in suit? 

A. I have no personal knowledge of such opera- 
tions. 

©. 134. Did the apparatus constructed after the 
one you saw on your return from South America dif- 
fer from the preceding one in any other respects than 
size? 

A. My recollection of the apparatus in use when I 
returned from South America is somewhat scanty, and 
{ am therefore unable to compare it in detail with the 
later apparatus mentioned. 

©. 135. Can you describe the later apparatus, and 
if so, will you? 

A. The apparatus consisted of a hopper to feed ore 
into a series of mixers, consisting of boxes about 14 or 
mrinches square, and about 3 feet deep. There were, | 
believe, seven of these. Water, oil, acid and steam 
could be fed into any one desired, and arrangements 
were made for drawing off the pulp from any one of 
them. The separating apparatus consisted of four 
spitzkasten, square in section, having an apron or 
launder, such as is shown in the patent in suit. There 
were filters and settling tanks for the concentrates and 
tailings, with pumps and pipes for the return of the 
liquor to a head tank. 

Q. 136. What kind of apparatus did you see in 
Australia for carrying out flotation operations? 

A. A series of mixers for the agitation, six in num- 
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ber, of which five were in general use. The ore was 
fed into these mixers from a hopper, in which water 
was added. Sulphuric acid and steam were fed into 
the first agitator box. Oleic acid was fed into the sec- 
ond box, and the agitation continued in these boxes un- 
til No. 5 was reached, where additional acid could be 
added if desired, before the discharge of the pulp into 
alaunder. The launder delivered the pulp into a spitz- 
kasten, where a considerable amount of thick froth was 
removed as an overflow, the remainder passing out as 
the underflow into a second launder, which carried the 
material to a second spitzkasten. Here more froth was 
removed as an overflow, and the tailings, or underflow, 
discharged into a launder carrying them to a third 
spitzkasten. There were two sections so described. 
The underflow from the third spitzkasten of both sec- 
tions ran into a common sump, from which they were 
taken by an elevator to a fourth spitzkasten, from 
which the final froth was taken, the tailings passing to 
settling tanks. The combined concentrate ran into a 
settler, consisting of a large hopper, over which sprays 
of water were adjusted. These sprays of water caused 
the bulk of the froth to break up and so discharge the 
bulk of its contents. These were removed at the bot- 
tom of the hopper. The overflow, carrying some min- 
eral and a good deal of gangue slime, passed at one 
time into a special sump, where a good deal of impure 
concentrate was collected. This impure concentrate 
was fed back to the plant at intervals. The liquor, 
after passing through this special sump, still contained 
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some mineral and gangue slime, and passed to the pump 
sump, from which it was returned to the hopper, previ- 
ously mentioned, in which water was added to the feed. 

QO. 137. What ore were you using when you made 
your experiments for the purpose of ascertaining the 
effect of varying the quantity of oil upon granulation? 

fm. Broken Hill crude ore, obtained, as far as I 
know, from the Central mine. 

O. 138. What is the nature of your present duties 
for Minerals Separation, Limited? 

A. Testing, or supervising testing, operations on 
samples of ores, to find the applicability of the different 
Minerals Separation processes to them; also experi- 
mental work in improving processes. 

Direct examination closed. 


Cross-Examination by Mr. Williams. 


X-Q. 139. In Q. 66 vou were asked as to the nature 
Of instructions received by you, and in your answer to 
QO. 67 you speak of the reduction of oil being carried 
down to a very small proportion, and in Q. 137 this 
work, I take it, was referred to as experiments for as- 
certaining the effect of varying the quantity of oil upon 
granulation. Please state as accurately as you can 
what were these instructions, so far as they related to 
the quantity of oil. 

A. As far as I remember, the instructions were to 
start with large quantities of oil, say the upper limit of 
Cattermole’s specified quantity, and reduce this as far 
as possible. In other words, to find the lowest limit at 
which any result could be obtained by the use of oil. 
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X-Q. 140. And how far, in fact, did you, in carrying 
out these instructions, reduce the quantity of oil? 

A. 0.1 per cent. is the lowest quantity of oil 19 
ported as having used, although the absolute vanishing 
point, where no oil was used at all, was tested. 

X-Q. 141. You have referred to some floating ma- 
terial appearing at times in your work on the Catter- 
mole process prior to March, 1905. Was this deemed 
an advantage or a disadvantage in that process? 

A. It was deemed such a disadvantage that I ar- 
ranged a piece of apparatus on the plant, which I called 
an ‘‘air-trap,” to separate these floating flocks from the 
pulp before entering the spitzkasten. The flocks so 
separated were passed to the fifth mixer, where they 
were destroyed. 

X-Q. 142. Your answer to Q. 60 is not quite clear to 
me in its reference to oleic acid. Please explain a little 
more fully what use was made of oleic acid in the Cat- 
termole process. 

A. Oleic acid was used as soap, that is, its sodium 
or potassium salts, in forming the ernulsions used in 
the Cattermole process; also as an oil emulsified with 
soap, and later as a solution of soap. In addition, it 
was also used as oleic acid itself, without emulsification 
or solution as soap. 

X-Q, 143. In your Report of March 2, 1905, in the 
first paragraph thereof, you speak of other conditions 
which suggested to you their importance in altering 
the time of granulation. What, if you remember, were 
these other conditions? 
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A. I believe one of these conditions referred to the 
relation between the size of the cone, and the mixer or 
jar forming the gabbett. I think the others were of 
little importance, as far as I remember. One was the 
use of insoluble soaps in granulation. 

X-Q. 144. About what was the mineral-content, that 
is, the metalliferous mineral-content, of the Broken 
fai) ore which you were using “these tests wherein 
froth production first appeared? 

A. The mineral content formed roughly 50 per cent. 
ei the ore. 

X-Q. 145. After the froth had been produced in the 
singie gabbett, what was done to remove it or separate 
it? 

A. Mr. Ballot desired to know the weight of the 
froth and requested me to remove it by introducing a 
long-stemmed funnel and by pouring water down the 
funnel, causing the froth to overflow the top of the 
gabbett into a basin placed beneath. Experiments 
were also made in scooping this out with a spoon, and 
later the pulp was discharged onto a spitzkasten. At 
an early date Mr. Sulman brought an apparatus that 
he had had constructed, consisting of a septum passing 
through the vessel, which could be drawn through 
when the froth had been formed, and thus remove the 
froth bodily. 

X-Q. 146. In your answer to Q. 17 you refer to cer- 
tain bases. What minerals were you referring to in 
that answer? 

A. Calcium, manganese and iron are members of an 
isomorphous group of minerals,anyone of which can re- 
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place in any quantity any of the others. I was refer- 
ring to such minerals as would be commonly called 


) 


“calcite,” but which contain iron or manganese, so 

replacing the calcium in small quantities. These might 

be termed ferriferous or manganiferous calcite. 
Cross-examination closed. 


Deposition closed. 


Lonpon, August 22nd, 1912. 

Met pursuant to adjournment. Present, counsel 
as before. 

The Commissioner notes that the letters or re- 
ports of Sulman & Picard to John Ballot, dated 
July 14, 1903; July 27, 1903, and August 11) 1903) 
were produced upon request of counsel for defend- 
ant, and submitted to him for examination, and 
returned by him. 

The Commissioner also notes that all of the 
documents marked for identification were handed 
to defendant and his counsel for examination, and 
copies thereof supplied, as requested. 

The defendant closes his case. 
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Defendant's Exhibit Extract from “Treatise on Chem- 
istry Applied to the Manufacture of Soap and 
Candies.” 


FLotTant Soaps. 


Under this title are designated those soaps which, 
when in a state of paste, are batted or inflated with air, 
by which means its buovancy becomes such, that the soap 
floats in the water. It is a favorite soap, not only on 
account of whiteness and mildness, but the facility with 
which if gives a lather. These soaps are colored and 
perfumed exactly as are the toilet soaps generally. It 
must be remarked, however, that the olive, palm, and 
sweet almond oil soaps are the only ones that can be con- 
verted into flotant soaps, it being impossible to inflate 
those soaps made of suet or Jard. They are prepared 
from either of the preceding soaps, by cutting it into 
thin shavings and melting over a water-bath, with twelve 
pounds of water to every fifty pounds of soap. When 
the mass is in perfect fusion, it is agitated with a twirling 
fan (igs. 54, 55), until it froths and foams-°to the top 
of the vessel. 


Fig. 54 represents the twirling fan detached from the 
water bath; it is made to revolve on a npivot, and to be 
taken on or off at will. After the perfume has been 
added, the contents are emptied ont into cooling frames 
or moulds. 
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| Defendant’s Exhibit Certified Copy of File-Wrap- 
per and Contents of Cattermole, Sulman @ 
KirNpatrick-Picard Fatent No. 788,247. 


CNIS ATES OF ANRC A: 
DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE. 


To all to whom these presents shall come, Greeting: 


Mais 1S TO CERTIFY that the annexed is a true copy 
from the Records of this Office of the File Wrapper 
and Contents, in the matter of the Letters Patent of 
Arthur Edward Cattermole, Henry Livingstone Sul- 
man, and Hugh Fitzalis Kirkpatrick-Picard, Number 
788,247, granted April 25, 1905, for Improvement in 
Ore Concentration. 

IN TESTIMONY WHEREOF I have hereunto set my 
hand and caused the seal of the Patent Office 
to be affixed at the City of Washington, this 

[SEAL.] 3ist day of January, in the year of our Lord 
one thousand nine hundred and twelve and of 
the Independence of the United States of 
America the one hundred and thirty-sixth. 
¥, A, TENANT 
Assistant Commissioner of Patents. 
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2--437. 
Case 2 
Number (Series of 1900). Div’n. XXV@ 
Div. 25 
200,649 1904 (Ex’r’s Book). 8-134 


Patent No. 788247 
Name Arthur Edward Cattermole, Henry Livingstone 
Sulman and Hugh Fitzalis Kirkpatrick-Picard. 
of London 
County of 
England 
Invention Ore Concentration 


a & ORIGINAL. RENEWED. 
2) ~ Petition Mch 29, 1904 , 190 
= ji Afidayat “1904 , 190 
& | Specification “6 1904 , 196 
= | Drawing not required e196 , 19g 
~ & | Model or Specimen not re- a 
Zo | quired . 190 , 190 © 
eo || Hiremilsces@acnisl5. ~ Mem2zomlO04 , 190 
saipe: = Cone BOO , 190 
& | Appl. filed complete Mar. 29, 1904 , oe 
ae) 
4 Examined Lewis B. Wynne Feb’y 3d, 1905 , 196 
&Countersigned J W Babson , 190 
< For Commissioner. For Commissioner. 
~ Notice of Allowance Feb. 6, 1905 , 190 
-3 Final Fee Cash $20. Apr. 5, 1905 , 199 
a Cert. , 190 , 190 
© Patented April 25, 1905 
Associate Attorney Attorney Knight Bros. 
2 City 
Name Serial Number 


Patent No. Date of Patent 
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Joint. 

Blo.” Received Serial No. 200,649 Paper No. % 
S. Mar 29 1904 APPLICATION. 

Chief Clerk. U. S. Patent Office 


PETITION. 


To THE COMMISSIONER OF PATENTS. 

Your Petitioners ArtTiur Epwarp CaTTERMOLE, 
Henry Livincstons SutpMan and Huew Fuirzauis 
KIRKPATRICK-Picarp, subject of the King of England, 
and residents of London in England whose Post Office 
addresses are respectively 10, Woodland Rise, High- 
gate, London, England, and 44, London Wall, in the 
City of London, England pray that Letters patent may 
be granted to them, as joint inventors, for the “Im- 
provements in or Relating to Ore Concentration” set 
forth in the annexed Specification, and they hereby ap- 
point Knight Bros. of Washington, D. C., a firm con- 
sisting of Hlervey S. Knight and Harry A. Knight their 
Attorneys with full power of substitution and revoca- 
tion, to prosecute this application, to make alterations 
and amendments therein, to receive the Patent, and to 
transact all business in the Patent Office connected 
therewith. 

Signed at London England this 16th day of March 
190+ 

Full names of INVENTORS 

ArtuuR Epward CATTERMOLE 
Henry LivincstoNe SULMAN 
Huon Firzauis KirxpatricK-Picarp 
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To all whom it may concern: 


Be it known that we ARTHUR EDWARD CATTERMOLE, 
Henry Livincston SutMan and Hucu FirTzatts 
KIRKPATRICK-PicarD, subjects of the King of Eng- 
land, residing at London, England, have invented cer- 

Aug. 9/0¢ tain new and useful “Improvements in or Refatng to 
Ore Concentration” of which the following is a speci- 
fication :— 

Our process has for its object the separation of min- 
erals from the siliceous or earthy matters of ores by 
means of soaps or similar compounds, and is depend- 
ent upon the superior physical attraction exhibited by 
minerals for fatty or resin acids, or for certain other 
aromatic derivatives (such as cresols, phenols, etc.) 
which form soluble salts or compounds with alkaline ° 
hydrates, as compared with earthy or siliceous sub- 
stances. 

anne og} = In general the soluble compounds we employ are typi- 
fied by ordinary soaps, from which the fatty or resin 
acids are liberated by the addition of a suitable min- 
eral acid, and which fatty or resin acids are again ren- 
dered completely soluble by the addition of an equiva- 
lent of caustic alkali. 

In carrying out our invention the suitably crushed 
ore is suspended in water, and to the mixture an addi- 
tion of a small quantity of soap solution is made. A 
small amount of mineral acid is then added, which de- 
composes the soluble soap or other similar compound 
by uniting with the alkaline base thereof, thus liberat- 


a | 
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ing in a state of chemical sub-division the fatty or resin 
acid or other compound such as cresol, etc., in intimate 
contact with the suspended ore particles. It is found 
that the liberated acids, etc., which may even be solid 
under ordinary conditions, are precipitated and adhere 
to the sulphuretted minerals, or to sulphur, graphite, or 
free metals present in the ore, leaving the gangue or 
earthy particles preferentially wetted by water, and 
free from adhesions of fatty acid and the like. 

The fatty acid and the like used for the purpose of 
adhering to the mineral particles is thus produced in 
situ throughout the suspended ore mass in the most in- 
timate contact or admixture therewith. 

The mineral particles now attached to, or more or 
less coated or enclosed by, films of fatty or resin acids 
and the like, are capable of being separated from the 
gangue or earthy particles by various methods depend- 
ent upon this altered physical condition. 

For example, the coated mineral particles may be re- 
moved by generating gaseous bubbles in the mixture 
which preferentially attach themselves to the fatty or 
similar acid-coated particles and raise them to the sur- 
face of the pulp, whence they may be removed by skim- 
ming or the like. If the ore contain a carbonate, any 
small excess of the acid used to decompose the soap or 
similar alkaline compound will also liberate bubbles of 
carbonic acid, which will attach themselves to the fatty 
acid coated mineral particles, and float them to the sur- 
face; or a suitable carbonate (or other substance capa- 
ble of liberating a gas on the addition of a suitable 
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acid, such as an easily decomposible sulphide, etc.,) 
mav be initially added to the ore mass for such pur- 
pose. 

Or the mineral particles may be caused to adhere 
to metallic or other suitable surfaces coated with 
similar fatty acids; or, finally, the coated mineral par- 
ticles may be caused to adhere to wood, sawdust, or 
other suitable material lighter than water, coated with 
similar fatty acids, etc., which can then be removed 
by flotation; In each case leaving the mineral-free 
gangue particles capable of rejection. 

After separation of the coated mineral particles by 
any of the methods before mentioned, the recovered 
niineral concentrate is subjected to the action of a suit- 
able amount of caustic or carbonated alkali, whereby — 
the fatty or resin acid, etc., recombines completely with 
the alkali, forming a readily soluble soap or alkaline 
compound; after draining this off, and washing with 
water, if necessary, the mineral particles are left clean 
@iicmauree iON Soap. 

The resulting solution thus contains all the soap or 
equivalent compound originally used, in a state ready 
for immediate employment in.the separation of min- 
eral from fresh quantities of ore; and the process be- 
comes completely cyclic with regard to the soap em- 
ployed. | 

Throughout the operation the same soap or similar 
compound is used, the constituent whereof my be quite 
solid under ordinary conditions, the only additions re- 
quired being small quantities of mineral acid and alkali 


At 
Ut 


Aj 
04 


Butie & Superior Miiutng Company. 1829 
Defendant’s Exhibit. 


for the decomposition and re-composition of this agent 
during the cycle of operation. 
WHAT WE CLAIM as our invention and desire to se- 


cure by Letters Patent is:— 


rein described process of concentrating 
ores which consists Mmmixing the ore pulp with a soap 
solution and a mineral acid witekliberates the organic 
acid from the soap, and thereafter separating the coat- 


ed mineral matter from the non-coated gangue. 


fe Ihe herein described process of concentrating 
ores which consists in mixing the ore pulp with a soap 
solution and a mineral acid which liberates the organic 
acid from the soap, separating the coated mineral mat- 
ter from the non-coated gangue and adding alkali to 


the coated mineral matter to reproduce the soluble 
soap. 


solution and a mineral which liberates the or- 


ganic acid from the soap, bringin e liquor into in- 
timate contact with a gas and separating 


ed mineral matter which floats. 


4. The herein described process of concentrating 
ores which consists in mixing the ore pulp with a soap 
solution and a mineral acid which liberates the or- 
ganic acid from the soap, bringing the liquor into inti- 
mate contact with a gas, separating out the coated min- 
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eral matter which floats and adding thereto an alkali 
which reproduces the soluble soap. 

In testimony whereof we have signed our names to 
this Specification in the presence of two subscribing 
witnesses. 

Full names ArtimuR Epwarp CATTERMOLE 


of Henry LIVINGSTONE SULMAN 
Inventors Hucny Fitzaris KirKPATRICK- Picks 


2 WITNESSES. 
kobe buss: 
FREDERICK READ. 


OATH. 
Lonnon 
SS 
ENGLAND 
ARTHUR Epwarp CATTERMOLE,, HENRY LIvING- 


STONE SULMAN and Hucir, Pareiranca: Presa the 
above named petitioners, being dully sworn, depose 
and say that they are subjects of the King of England 
and residents of London, in England, ; and that they 
verily believe themselves to be the original, first, and 
joint inventors of the “IMPROVEMENTS IN OR RELATING 
TO ORE CONCENTRATION’ described and claimed in the 
annexed Specification; that they do not know and do 
not believe that the same was ever known or used be- 
fore their invention or discovery thereof; or patented 
or described in any printed publication in any country 
before their invention or discovery thereof, or more 
than two years prior to this application; or patented 
in any country foreign to the United States on an ap- 
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plication filed more than twelve months before this 
application; or in public use or on sale in the United 
States for more than two years prior to this applica- 
tion; and that no application for patent on said 1m- 
provements has been filed by them or their representa- 
tives or assigns in any country foreign to the United 
States, except as follows: Great Britain No. 17109, 
dated 6th August, 1903. 


ARTHUR EDWARD CATTERMOLE 
Henry LIVINGSTONE SULMAN 
Hucu Frrzatis KirKPATRICK-PICARD 


[Revenue Stamp. | 


Sworn to and subscribed before me this 16 day of 
March, 1904 by all three Deponents. 
G F Warren 
(Notarial Seal) Notary Public 


CoNSULATE-GENERAL OF THE UNITED STATES OF 
AMERICA FOR GREAT BRITAIN & IRELAND AT LONDON 


I, Richard Westacott Acting Consul-General of the 
United States of America at London, England do here- 
by make known and certify to all whom it may con- 
cern that George Frederick Warren who hath signed 
the annexed Certificate, is a Notary Public, duly ad- 
mitted and sworn, and practising in the city of London, 
aforesaid, and that to all acts by him so done full faith 
and credit are and ought to be given it Judicature and 
thereout. 
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In Testimony Whereof, I have hereunto set my hand 
and affixed my Seal of Office at London aforesaid, this 
18th day of March in the year of our Lord One Thou- 
sand Nine Hundred and Four 

RicHarD WESTACOTT 


(Consular Seal)) Acting Consul-General. 
2-260 
hie EG 
Div, 25 Room 15 Paper No. 1 


Address only “The Commissioner of Patents, Wash- 
haheaworn ID). (Co 


All communications respecting this application should 
give the serial number, date of filing, 
and title of invention. 


DEPARTMENT OF THE INTERIOR 
wei) STATES PATENT OFFICE 
WAsInINGTON, De Coe April 29519057 


ce ce ée 


MAILED 


CATTERMOLE ET AL., 
Care Knight Bros., 
Washington, D. C. 


Please find below a communication from the Ex- 
AMINER in charge of your application. #200,649, filed 
March 29, 1904, for Ore Concentration. 

Ee) LAL ENe 
Commissioner of Patents. 
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It is suggested that “or relating to” be canceled from 
the title as surplusage. 

The Ist claim is rejected in view of 228,004, Tun- 
bridge, May 25, 1880, Washers, H. See line 45 of Tun- 
bridge’s specification. 

Claim 2 appears to express novel subject matter. 
There is not, however, a proper line of division between 
the claims of this application and those of applicant’s 
companion case, ay pumber 200,650. This com- 
panion case is so “telated to this that applicants 
will be required to insert a cross reference thereto, 
giving serial number and filing date. 

Claim 3 is rejected in view of Tunbridge, cited, and 
eee., British patent 12,778, Lake, June 4, 1902, Wash-. 
ers, H. 

Claim 4 appears allowable. 

Lewis B. WyNnNE * 
IS honey, 
T. F. Mitchell Division XXV. 
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Serial No. 200,649 Paper No. 2 


‘ Filed 190 
Application Room Patent Office, 
Aug 9 1904 Aug 10 1904 
ies Patent Olnce Division XXV. 


Room No. 315. 
AMENDMENT. 


Inventors: Arthur Edward Cattermole. 
Henry Livingstone Sulman. 
Hugh Fitzalis Kirkpatrick Picard. 
Invention: Ore Concentration. 


Filed March 29, 1904. Serial No. 200649. 


Hon. COMMISSIONER OF PATENTS, 
. St 

The above named application is hereby amended as 
follows: 

Cancel the words “or relating to” from the title. 


Page 1, at the end of the second paragraph insert: 


The process described in this application relates to 
a process somewhat similar to the process de- 
scribed and clatmed in a copending application filed 
by us of even date with this application and 
serially numbered 200,650. 


Cancel claims 1 and 3 and substitute the following: 
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The herein described process of concentrating 
ores which tensists in mixing the ore pulp with a soap 
solution and a minéralacid so as to liberate from the 
soap the organic acid which-eeats the desired mineral 
particles and not the gangue, and thereafter separating 
the coated mineral matter from the nom-coated-sangue. 


The herein described process of concentrating 
ores whictrcgnsists in mixing the ore pulp with a soap 
solution and a nimegal acid so as to liberate from the 
soap the organic acid witch coats the desired mineral 
particles but not the gangue brtaging the liquor into 
intimate contact with the gas and separating out the 
coated mineral matter which floats. 


REMARKS. 


Tunbridge’s process is not for ore concentration but 
for collecting metals suspended in waste waters. Tun- 
bridge does not propose to separate minerals from ores 
and does not describe any method for doing so. 

Applicants’ process on the contrary is one by which 
metalliferous matter is separated out from the gangue 
with which it is associated in ores. 

Tunbridge has not discovered that fatty acids have 
a preferential affinity for metalliferous matter over 
gangue and his process does not in any way depend 
upon such preferential affinity. 

The Applicants have discovered that such fatty acids 
adhere to metalliferous matter, sulphuretted minerals, 
sulphur, graphite, or free metals leaving the gangue 
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preferentially wetted by water and free from adhe- 
sions of fatty acid and the like; and their invention 
consists in liberating throughout an ore pulp a fatty 
or resin acid in such a state of chemical subdivision in 
intimate contact with the suspended ore particles so 
that the preferential affnity can be exercised. 

Tunbridge deals with waste waters containing say 
gold in suspension. He captures that gold by forming 
in the water a coagulum which retains all the solid 
matter in suspension. It is to be noticed that this 
coagulum would collect solid matter quite irrespective 
of its nature and if Tunbridge’s process were applied 
to an ore pulp both the metalliferous matter and gangue 
would be enclosed in the curd or coagulum and no 
separation would be effected. 

In the Applicants’ process on the other hand the 
whole object is separation, and the liberated fatty acid 
does not form a coagulum and does not adhere to the 
gangue but merely forms a thin coating on the particles 
of metalliferous matter and the like enabling these par- 
ticles to be separated from the gangue or earthly par- 
ticles by various methods depending on its altered phys- 
ical condition as by flotation by gaseous bubbles. 

Tunbridge forms his coagulum in the soapy water 
by either using hard water or by adding some sub- 
stance, preferably sulphate of lime to cause the soap 
to form a curd. Even supposing some fatty acid were 
liberated in Tunbridge’s process it would all be in- 
cluded in the curd and could not exercise a preferential 
affinity. . 
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The Applicants’ object is not to make a curd and 
they do not use sulphate of lime. Their object is first 
to liberate the fatty acid and afterwards to saponify 
it again. 

It is respectfully submitted that Tunbridge’s speci- 
fication does not in any way suggest the Applicants’ 
method of separating metalliferous matter from gan- 
gue by the preferential affinity of fatty acids. 


Lake (fromentT) Britisu Patent No. 12778/03. 


This specification discloses the use of a gas to sep- 
arate “oily” metalliferous matter from gangue by flota- 
tion but Froment has not recognized the selective power 
of fatty or resin acids and he has not discovered that 
the acid liberated from soap or the like will first coat 
the metalliferous particles in preference to gangue and 
will enable the particles to adhere to gaesous bubbles 
and be separated by flotation. 

The Applicants do not attempt to claim the flota- 
tion process broadly, but claim 3 is for the combination 
of the fatty acid selection with the separation by flota- 
tion. 

Respectfully submitted, 
Knicut Bros 
Attorneys. 
WasuItNncTon, D. C., 
August 5, 1904. 
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Vor 
Div 25 Room 15 2-200. Paper No 3 


Address only “The Commissioner of Patents, Wash- 
prveaneiny SDL, Ce 


All communications respecting this application should 
give the serial number, date of filing, 
and title of invention. 


DEPARTMENT OF THE INTERIOR 
UNIGED STATHSVEATENT ORPICE 
WASHINGTON, D. C., October 4, 1904. 
Mailed : ee 


CATTERMOLE, SULMAN AND KIRKPATRICK-PICARD, 
Care Knight Bros., 3 
Cin, 


Please find below a communication from the ExAami- 
NER in charge of your application. #200,649 filed 
March 29, 1904, for Ore Concentration. 

Bl Aten 
Commissioner of Patents. 


Case as amended and argued August 9, 1904, further 
considered. 

The only distinction of process in the first claim as 
relates to the prior art (575,669, Robson, Jan. 9, 1897, 
Washers, H) lies in the particular reagent employed 
for coating the metallic particles, and perhaps in the 
particular method of forming the reagent. Applicant 
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employs the organic acid from soaps. Now, it is old to 
employ such acids—scee the “red oil” referred to in line 
84, page 1 of 348,157, Everson, August 24, 1886, 
Washers, H, and it would not be a matter of invention 


to employ such oils obtained from soap, especially as 


Everson mixes her oils, including glycerides, (tallow, 
lard oil, ete—which should release the acid on reaction 
with mineral acids)—with mineral acids, before separ- 
ation. In view of this, the Ist claim is rejected as des- 
titue of patentable novelty. See also 689,070, Elmore, 
mee. 17, 1901, Washers, H. 
mine 3rd claim is rejected in view of the references 
for claim 1, and Lake, of record. Jake discloses the 
process excepting only as to the particular oil employed 
and Everson discloses the use of fatty acids. This 
claim should be made more specific. 
The 2nd and 4th claims may possibly be allowed. 
A. MceNauGiay 
Act’n Examiner, Division XXV 
mF. MitcHete 


Ee 
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Serial No. 200,649 Paper No. 4 


Application Room Patent Office 
Dec 31 1904 Jan 3,203 
Use atent Omice. Division XXV. 

Room No. 315 

AMENDMENT. 

Inventors: Cattermole, Sulman & Picard. 

Invention: Ore Concentration. 

Filed March 29, 1904. Serial No. 200649. 


Hon. ComMMISSIONER OF PATENTS. 

Se 

The above-named application is hereby amended as 
follows: 

Cancel claims 1 and 3 aindamsent: 


1. The herein described process of concentrating 
ores which consists in mixing a freely flowing ore pulp 
with a soap solution and a mineral acid so as to liberate 
the organic acid from the soap throughout the sus- 
pended ore mass in intimate contact therewith, where- 
by the organic acid coats the desired mineral particles 
and not the gangue, and thereafter separating the coat- 
ed mineral matter from the non-coated gangue. 


3. The herein described process of concentrating 
ores which consists in mixing a freely flowing ore pulp 
with a soap solution and a mineral acid so as to liberate 
the organic acid from the soap throughout the sus- 
pended ore mass in intimate contact therewith, bring- 
ing the liquor into intimate contact with a gas which 
will adhere to the coated particles and separating out 


the coated mineral matter which floats. 
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The Examiner suggests that the only distinction of 
process in the first claim over Robson No. 575669 is in 
the particular re-agent and its method of formation; 
and again that Everson by suggesting the use of “red 
oil” has anticipated the Applicants. But it is to be 
noticed that these cited processes are really of entirely 
different type from that of the applicants. 


Robson takes a plastic mass of ore, “avoiding as far 
as possible the presence of water’; he forces an oily 
liquid up through the mass and washes away the me- 
tallic matter in a stream of oil. Everson mixes the 
powdered ore with the oily substance so as to produce 
a stiff mass after the minerals have been incorporated, 
and thereafter the gangue is washed out of the pasty 
mass by water.. The real secret of successful separa- 
fon is this, that each particle of mineral must be 
brought into intimate contact with the material used 
for separation. This cannot be done in a pasty mass. 
Applicants have discovered that when a soap solution 
is mixed with a freely flowing pulp and a mineral acid 
is added, the fatty acid is liberated throughout the sus- 
pended ore mass in the most intimate contact there- 
with, and thereby each mineral particle becomes coated 
or enclosed by a thin film of fatty or resin acid. Ever- 
son requires many times the quantity of oil that the ap- 
plicants do, and the process as described by her is not 
commercially possible. 


It is therefore respectfully submitted that Claim 1 in 
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its amended form clearly distinguishes the invention 
from the prior art. 

With regard to claim 3 the applicants admit that 
Froment has discovered a process of gaseous flotation 
as applied to oil concentration and they have no desire 
to make a claim for such a process, but I‘roment was 
not aware of the advantages arising from the use of 
fatty or resin acids liberated from soaps and Froment 
could not have foreseen that the acid from a soap would 
form such a film on mineral particles that gaseous bub- 
bles or the like would adhere to the particles and cause 
them to float. Moreover it is submitted that Claim 3, 
particularly in its amended form covers a novel com- 
bination of steps which constitutes a process which is 
accompanied by considerable utility. 


Everson’s U. S. Patent 348,157. 

The powdered ore is mixed with an oily substance so 
as to produce a stiff mass after the materials have been. 
incorporated and thereafter the gangue is washed out 
of the pasty mass by water. There is no suggestion 
here of the use of soap or the alternate formation of 
fatty acid and re-formation of soap. 

Everson was ignorant of the chemical facts involved 
and states that in the case of petroleum or paraffine 
there is a compound produced between the mineral, 
water, acid and oil in the concentrates and infers a 
combination between dilute acid and paraffine. This is 
untrue; the action of concentration is purely a physical 
one. 

A very important line of distinction between Ever- 
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son’s process and the Applicants’ is that Everson oils 
the whole of the ore and gangue initially as thoroughly 
as possible and seeks to wash the gangue out of the 
mass by acid water or the like. The Applicants on the 
other hand avoid any oiling of the gangue by wetting 
the whole first with water and by such preferential 
wetting and the mode of producing the oleic acid only 
the metalliferous matter present is coated. The Appli- 
cants never make a pasty mass of the whole ore but 
only seek to coat every particle of metalliferous matter 
as thinly and evenly as possible and therefore to keep 
the gangue and the mineral particles from agglomerat- 
ine together. 

It is absolutely essential to the success of the Appli- 
cants process that the fatty substance (oleic acid say) 
must be in the extremest sub-division and must make 
an intimate contact with the mineral, and the same uni- 
form quantity with regard to any mineral particle, 
however small this ratio may be. This uniformity can- 
not be obtained by simply pouring oleic acid into the 
pulp. The only way of obtaining the small uniform 
layers of oleic acid on the individual particles is to add 
@ soap solution which permeates the pulp completely, 
and then decomposing this in situ, 1. e., in actual con- 
tact with the individual particles. , 

Respectfully submitted. 
Kwnicnt Bros 
Attorneys. 
WasnincTon, D. C., 
December 31, 1904. 
HY. 
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ALR. C0 Beast 


Issue Division Serial No. 200,649 


All communications should be addressed to ‘‘The Com- 
missioner of Patents, Washington, D. C.” 


DEPARTMENT OF THE INTERIOR, 
WS Teves IN OURO, 
W asiINGTON, D. C., Feb. 6, 1905, 190i 
ARTHUR E. CATTERMOLE, HENRY L. SULMAN and 
Huew FF hirkratrick-ickrp, ; 
% Knight Bros, 
City 

Siz:—Your APPLICATION for a patent for an Im- 
PROVEMENT IN OrE CONCENTRATION. Filed March 29,. 
1904, 1...., has been examined and ALLOWED. 

The final fee, Twenty DoLtvars, must be paid, and 
the Letters Patent bear date as of a day not later than 
SIX MONTHS from the time of this present notice of al- 
lowance. 

If the final fee is not paid within that period the 
patent will be withheld, and your only relief will be by 
a renewal of the application, with additional fees, under 
the provisions of Section 4897, Revised Statutes. The 
Office aims to deliver patents upon the day of their 
date, and on which their term begins to run; but to do 
this properly applicants will be expected to pay their 
final fees at least TWENTY DAYS prior to the conclusion 
of the six months allowed them by law. The printing, 
photolithographing, and engrossing of the several pat- 
ent parts, preparatory to final signing and sealing, will 
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consume the intervening time, and such work will not 
be done until after payment of the necessary fees. 

When you send the final fee you will also send, pis- 
TINCTLY AND PLAINLY WRITTEN, the name of the IN- 
VENTOR and TITLE OF INVENTION AS ABOVE GIVEN, DATE 
OF ALLOWANCE (which is the date of this circular), 
DATE OF FILING, and, if assigned, the NAMES OF THE 
ASSIGNEES. 

If you desire to have the patent issue to ASSIGNEES, 
an assignment contai:ing a REQUEST to that effect, to- 
gether with the ree for recording the same, must be 
filed in this Office on or before the date of payment of 
final fee. 

After issue of the patent uncertified copies of the 
drawings and specifications may be purchased at the 
price of 5 cents each. The money should accompany 
the order. Postage stamps will not be received. 

Respectfully, 
P. EeArrEn: 
Commissioner of Patents. 


After allowance, and prior to payment of the final 
fee, applicants should carefully scrutinize the descrip- 
tion to see that their statements and language are cor- 
Beet, as mistakes not incurred through the fault of the 
office, and not affording legal grounds for reissues, will 
not be corrected after the delivery of the letters patent 
to the patentee or his agent. 

In remitting the final fee give the Serial Number at 
the head of this notice. 

If payment is made by check or draft, the credit al- 
lowed is subject to the collection of the same. 
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2—327. 
v$ 20.—Received 
prowl Obs V4 
Whe: (eine 1S. Ieenigay (ines 
MEMORANDUM 
of 


Fee PAIp AT Unitep STATES PATENT Onnrer: 


(Be careful to give correct Serial No.) 
Serial No. 200649 , [90= 
Inventor: 

Arthur @ Cattermole, Elenry 2 Sulman 

& Hb Picard 
Patent to be tssucdito 
Name of invention, as allowed: 

Ore Concentration 
Date of Payment: 


Aypeill a Us 
Ieee 
$20 
Date of Filing: 
Mar 20-04 
Date of Circular of Allowance: 
‘Feb 6 05 


The Commissioner of Patents will please apply the 
accompanying fee as indicated above. 
Send Patent to KnicuT Bros. 
Knight Bros Attorney. 
McGill bldg 
City 
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mer. R. 2—191. 
Serial No. 200,649. 


Address only “The Commissioner of Patents, 
Washington, D. C.” 


DEPARTMENT OF THE INTERIOR 
NITED ESTATES PATENT OFFICE: 
WASHINGTON, D.C, April joo] 


ArTHUR E. CATTERMOLE, HENrY L. SULMAN 
and Hucnu F. KirKPATRICK-PICARD, 
C/o Knight Bros., 
City. 
Dir: 

You are informed that the final fee of TWENTY DOL- 
LARS has been received in your application for Improve- 
ment in Ore Concentration. 

Very respectfully 
Eo 1, Arex 
Commissioner of Patents. 
[Here follows printed copy of Patent 788,247. ] 
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1904 
CONTENTS: 
83. Mills. 
Ore and Coal 
Print Washers. 


Application—papers. O. K. 

Rei ei co O04. 

Amendment A, Aug. 9, 1904. 

Rej. Oct. 4, 1904. 

Amend’t B and Argt Dec. 21, 1904. 
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CRMaMEID.s 
Improvement in Ore Concentration 
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Defendant’s Exhibit Certified Copy of File-Wrap- 
per and Contents of Sulman, Kirlipatricl-Pic- 
ard Patent No. 793,808. 


UNITED STATES Oper Riez 


DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE. 


To all to whom these presents shall come, Greeting: 


Wiis is to certily that the annexed is a true copy, 
from the Records of this Office of the File Wrapper, 
Contents and Drawings, in the matter of the Letters 
Patent of Henry Livingstone Sulman, and Hugh Fitz- 
alis Kirkpatrick-Picard, Number 793,808, Granted July 
4, 1905, for Improvement in Ore Concentration. 

In testimony whereof I have hereunto set my hand and 
caused the seal of the Patent Office to be af- 
fixed at the City of Washington, this 31st 

[seaL.] day of January, in the year of our Lord one 
thousand nine hundred and twelve and of 
the Independence of the United States of 
America the one hundred and thirty-sixth. 

BP. AS TENNANT 
Assistant Commissioner of Patents. 
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Joint. Serial No. 175,871 Paper No. % 
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Mine: Clerk. U. S. Patent Office 


PErinione 


To THE COMMISSIONER OF PATENTS. 


Your Petitioners HeENry LIVINGSTONE SULMAN and 
Hucu Fitzaris KirKpATrick-PicarbD, Subjects of the 
King of England and residents of London, England 
whose Post Office address is 44 London Wall, City of 
London, England and pray that Letters Patent may be 
granted to them, as joint inventors, for the Improve- 
ments in or relating to ore concentration, set forth in 
the annexed Specification, and they hereby appoint 
Knight Bros. Washington D. C. composed of Hervey 
Beeand Harry A. Knight their Attormey with full 
power of substitution and revocation, to prosecute this 
application, to make alterations and amendments 
therein, to receive the Patent, and to transact all busi- 
ness in the Patent Office connected therewith. 

Signed at London England this 25th day of Septem- 
per 1903. 


Henry LivincsTONE SULMAN 
Hucu FItrzatis KiIRKPATRICK-PICARD 
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Ub eS, 
To all whom it may concern:— 


Be it known that We, Henry LIVINGSTONE SUL- 
MAN AND HuGuH FITZALIS KIRKPATRICK-PICARD, 
subjects of the King of England residing at London 
England have invented certain new and useful “Im- 
PROVEMENTS IN OR RELATING TO ORE CONCENTRA- 
TION” of which the following is a specification :— 

The present invention relates to the concentration of 
ores by separation of the metalliferous constituents 
and graphite, carbon, sulphur and the like from the 
gangue by means of oils, grease, tar, or any similar 
substance which has a preferential affinity for metal- 
liferous matter over gangue. 

According to this invention we utilize the power 
which is possessed by films or bubbles of air or other 
gas of attaching themselves to solid particles moistened 
by oil or the like. 

According to one method of carrying out our in- 
vention suitably crushed ore is suspended in water; 
to this suspension a proportion of oil, grease or tar 
(hereinafter referred to as “oil”’) is added and duly 
mixed with the mass by any suitable means in quan- 
tity insufficient to raise the oiled mineral, by virtue of 
the flotation power of the oil alone. 

A suitable gas is now generated in or introduced 
into the mixture, such as air, carbonic acid gas, sul- 
phuretted hydrogen or the like. For example, bi-car- 
bonates or carbonates, either soluble or insoluble in 
water (preferably the latter), or easily decomposible 
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sulphides and the like may be used with acid solu- 
tion. In such cases, if desired, the addition of acid 
may be made to the mixture after the addition of the 
gas-producing reagent. In the case of solutions con- 
taining free alkali, the addition of acid sufficient to 
neutralize this must be made before the gas is pro- 
duced. If desirable gaseous bubbles may be pro- 
duced by electrolytic methods, or by means of various 
other known reactions. 

According to another method of carrying out this 
invention, the ‘‘oil’ is not added alone but the pulp is 
submitted to the action of a current of air or other gas- 
bubbles, the air or other gas being first suitably charged 
either with the vapour of a volatile oil, such as petro- 
leum of low boiling point, or with the spray of any 
Other suitable volatile or non-volatile or fixed oil or 
me like. 

Whe oil may be sprayed or reduced tn a state of 


P. 1853, L. 21, “other gas current by the use of any suita- 
ble spraying or ” insert before “ atomizing ” 


preferably at the bottom, by means of a pipe or pipes 
provided with suitable perforations or by other suit- 
able contrivance. The minute oil globules or the con- 
densed vapours of volatile oils attach themselves to 
the metalliferous particles in preference to the gan- 
gue. 

The oiled metalliferous particles resulting from 
either of the processes above described have the power 
of attaching to themselves with a greater comparative 
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US: 
To all whom it may concern:— 


Be it known that We, Henry LivincsTone SUL- 
MAN AND HucGH FITZALIS KIRKPATRICK-PICARD, 
subjects of the King of England residing at London 
England have invented certain new and useful “IM- 
PROVEMENTS IN OR RELATING TO ORE CONCENTRA- 
TION” of which the following is a specification :— 

The present invention relates to the concentration of 
ores by separation of the metalliferous constituents 
and graphite, carbon, sulphur and the like from the 
gangue by means of oils, grease, tar, or any similar 
substance which has a preferential affinity for metal- 
liferous matter over gangue. 

According to this invention we utilize the power 
which is possessed by films or bubbles of air or other 
gas of attaching themselves to solid particles moistened 


LU UlLIdD SuUdpelsdsigis A ppt ciyss Ys Usty Qrrurwe ve sue 
(hereinafter referred to as “oil”) 1s added and duly 
mixed with the mass by any suitable means in quan- 
tity insufficient to raise the oiled mineral, by virtue of 
the flotation power of the oil alone. 

A suitable gas is now generated in or introduced 
into the mixture, such as air, carbonic acid gas, sul- 
phuretted hydrogen or the like. For example, bi-car- 
bonates or carbonates, either soluble or insoluble in 
water (preferably the latter), or easily decomposible 
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sulphides and the like may be used with acid solu- 
tion. In such cases, if desired, the addition of acid 
may be made to the mixture after the addition of the 
gas-producing reagent. -In the case of solutions con- 
taining free alkali, the addition of acid sufficient to 
neutralize this must be made before the gas is pro- 
duced. If desirable gaseous bubbles may be pro- 
duced by electrolytic methods, or by means of various 
other known reactions. 

According to another method of carrying out this 
invention, the “oil” is not added alone but the pulp is 
submitted to the action of a current of air or other gas- 
bubbles, the air or other gas being first suitably charged 
either with the vapour of a volatile oil, such as petro- 
leum of low boiling point, or with the spray of any 
other suitable volatile or non-volatile or fixed oil or 
Bie like. 

Mie oi] may be sprayed or reduced to a state of 
such fine division that minute globules of the same can 
remain temporarily suspended in an air or, atomizing 
Mevice, and the air curreut introduced into the ore pulp, 
preferably at the bottom, by means of a pipe or pipes 
provided with suitable perforations or by other suit- 
able contrivance. The minute oil globules or the con- 
densed vapours of volatile oils attach themselves to 
the metalliferous particles in preference to the gan- 
gue. 

The oiled metalliferous particles resulting from 
either of the processes above described have the power 
Of attaching to themselves with a greater comparative 
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strength than the gangue particles, the films or bubbles 
of gas which exist in the mass, and are thus raised 
to the surface of the liquor by gaseous flotation; they 
can then be removed by skimming, or other suitable 
means. The gangue particles unwetted by oil or 
grease are not floated up with the oiled mineral par- 
ticles, and thus in the main remain at the bottom of the 
vessel containing the mixture. The oil can then be 
removed from the oiled mineral by any suitable known 
means. 

In the case in which oil spray is used, the tempera- 
ture of the mass of pulp may be varied to secure the 
best results with spray of oils of varying viscosity. 
Instead of suspending the oil spray in an air supply 
system, suitably devised atomising jets operated by | 
air, or a jet of steam and air may be introduced direct- 
ly into the pulp. The gas used may be other than 
Air sucimasscarwWonic acid, steammor mixtures o1 theses 

We have also found that a particle of metalliferous 
mineral if coated with a minute film of oil, grease or 
the like then exposed to air will not readily sink in the 
water. It is therefore unnecessary in some intSances 
to employ gaseous bubbles to effect flotation. For 
example according to an alternative method for effect- 
ing the separation of metalliferous matter from gan- 
gue, the metalliferous ore pulp is intimately mixed 
in any suitable manner with a small proportion of 
“oil” and then sprayed in as finely divided a state as 
necessary through air by means of jets, revolving discs 
or otherwise; and the sprayed product is then allowed 


15/035 
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to fall upon the surface of water. The gangue par- 
ticles wetted only with water at once sink, while the 
metalliferous particles coated with a thin film of oil 
and after exposture to air float on the surface of the 
water and may be removed by skimming or other suit- 
able means. Before bringing the pulp into the neces- 
sary contact with air it will be obvious that the bulk 
of the water may first be removed by subsidence or 
other suitable means. 

This process has been described as applied to ore 
concentration by oil, but it is to be understood that it 
is equally applicable to concentration by the use of any 
other substance which has an affinity for metalliferous 


matter. 
oe. S. 


The hereindescribed process of concentrating 

ich consists in bringing the pulp into intimate 
e . i 

contact Wth “oil” and was-a gas and thereafter sep- 


arating ~Y e metalliferous constituents from the 
gangue. 

2. The hereindsgcribed process of concentrating 
ores which consists inNgringing the pulp into intimate 


contact with a spray of “ON” and with a gas and there- 


after schaaaine Owe metallNerous constituents from 
the gangue. 

3. The hereindescribed process ‘ef concentrating 
ores which consists in bringing the puljXynto intimate 
contact with “oil,” déssfininating the mixtuxe through 
air and thereafter separating the metalliferowg con- 
stituents from the gangue in water. 


IN TESTIMONY WHEREOF we have signed our name 
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to this Specification in the presence of two subscribing 
witnesses. 


Henry LIVINGSTONE SULMAN 
HuGe PFirzaris KirkpatrricKk-— teary 
2 Witnesses 


CLaubE C R McKENZIE 
WALTER J. SKERTEN 


OATH. 

London 

England 

Henry LIviNcsTONE SULMAN, and Hucu FITZza.is 
KIRKPATRICK-PIcARD, the above named petitioners, 
being sworn, depose and say they are subjects of the 
King of England, and residents of London, in Eng- 
land, that they verily believe themselves to be the orig- 
inal, first and joint inventors of the “IMPROVEMENTS 
IN OR RELATING TO OrE CoNCENTRATION” , described 
and claimed in the annexed specification; an’ they do 
not know and do not believe that the same was ever 
known or used before their invention or discovery 
thereof, or more than two years prior to this applica- 
tion, or in public use or on sale in the United States 
for more than two years prior to this application; that 
said invention has not been patented to them or to 
others with their knowledge or consent in this or any 
foreign country for more than two years prior to this 
application, or on an application for a patent filed in 
any country foreign to the United States by them or 
their legal representatives or assigns more than twelve 
months prior to their application; and that no appli- 
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cation for patent on said improvement has been filed 
by them or their represetfiatives or assigns in any coun- 
my foreign to the United States, except as follows: 
—in Great Britain under Nos: 16285, dated 23rd July 
1903, and 20419 dated 22nd September 1903. 


Inventors HeENry LivincsTONE SULMAN 

Signatures in 
full Hucn Firzaris KirkpatricK-PIcarp 

SWORN To and subscribed before me this 25th day of 

September 1903. by both said Deponents 
G. F. WARREN 

(Notarial Seal.) Notary Public 
{Revenue Stanp] M 


CONSULA!E-GENERAL OF THE UNITED STATES OF 
AMERICA FOR GREAT BriTaIn & TRELAND AT LONDON 


I, Henry Clay Evans Consul-General of the United 
States of America at London, England do hereby 
make known and certify to all whom it may concern 
that George Frederick Warren who hath signed the 
annexed Certificate, is a Notary Public, duly admitted 
and sworn and practising in the city of London, afore- 
said, and that to all acts by him so done full faith and 
credit are and ought to be given in Judicature and 
thereout. 

In Testimony Whereof, I have hereunto set my hand 
and affixed my Seal of Office at London aforesaid, this 
26” day of September—in the year of our Lord One 
Thousand Nine Hundred and Three 

H Cray Evans 
(Consular Seal) : Consul-General. 
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2—260 
Melee. 
Dive Room 315 Paper No. 1 
Address only “The Commissioner of Patents, 
Washington, D. C.” 


All communications respecting this application should 
give the serial number, date of filing, and title 
of invention. 
DEPARTMENT OF THE INTERIOR 
UNTIED STAT ESseA TEN POk MiGs 
Wasnineton, D. C., Oct. 20, 1903 
Mailed a ae 
H. L. Sutman & H. F. KrrKkpatricK-Picarp, 
Care Minch oc. 
City. 

Please find below a communication from the Iéx- 
AMINER in charge of your application. #175,871, filed 
Oct. 5, 1903, for Ore Concentration. 

Foi) Avene 
Commissioner of Patents. 


Applicants are required to supply a drawing illustrat- 
ing means for carrying out the process described in 
this application. 

The claims are rejected in view of British patent to 
Lake, 12778, of 1902, Washers; and e. g., 668,742, 
Redding, Feb. 26, 1901, Washers, A. 

L. F. Nigemuny 
Act © Examiner 
Division XXV. 
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Application Room Serial No. 175,871 Paper No. 2 
Oct 29 1903 
U. S. Patent Office. Patent Office 
Oct ol 1903 
Division XXV. 
AMENDMENT. 


Inventor: Sulman & Kirkpatrick-Picard. 
Invention: Ore Concentration. 
Filed October 5, 1903. Serial Nowmi7s.c70 


Hon. CoMMISSIONER OF PATENTS. 

Sir :— 

The above-named application is hereby amended as 
follows: 

Grums | and 2, line 4, after “separating insert: 


1 water. 
Add the following claims: 


A process for concentrating ores, which con- 
uspending the crushed ore in water, blowing 


6. A process for concentrating Oxes, which con- 


nixture of 


sists in blowing a hydrocarbon vapor into ¢ 
*rushed ore and water, and removing the floating par- 
ticles. 
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A process for concentrating ores, which con- 
reating the crushed ore with a hydrocarbon 
Spray, separati 


¢ in water the metallic portion from 


Q 


the gangue, and rem 


ing said metallic portion. 
8. A process for concen 


ting ores which consists 
in mixing the crushed ore with a 


drocarbon, spray- 
ing the mixture into water, and removing 
particles. 


REMARKS. 


Claims 1 and 2 have been amended to make clear 
the fact that the crushed ore is treated with the oil 
previously to being suspended in water. None of the 
references shows this feature. By treating the dry ore 
with oil the metallic particles are enabled to take up 
with the oil to a much greater extent than could occur 
in water consequently better results are obtained. 
Claims 3, 7 and § also make the same distinction. 

Claims 4, 5 and 6 are drawn to include blowing a 
gas into the mixture of water and crushed ore. The 
only equivalent of this is found in the British patent 
Gitedyeand as this reterence calls for an acid solution 
and an effervescent salt to obtain the same result, the 
metal would be acted upon by the acid as long as it 
was in the liquid. The objections to this are obvious. 

Claim 8 contains the additional feature of spraving 
the oiled, crushed ore upon water. This is broadly 
new we believe in so far as the reference discloses. 

In the Redding reference no mention is made of 
using artificial means, such as oil, for floating the 
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metallic particles. We submit that this reference has 
no bearing on the claims. 

In consideration of the amendment and remarks we 
respectfully urge a favorable action upon the claims, 
with the understanding that a drawing will be filed 
at an early date. Our client is abroad and there will 
necessarily be some lapse of time before we can receive 
a drawing from him in this case. 

Respectfully submitted, 
Knicut Bros 
WasHINGTON, D. C. 
October 28, 1903. 
W. 
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Piet. C. 
ivy. ...... Room 315 Paper No. 3 
Address only “The Commissioner of Patents, 
Washington, D, C.” 
All communications respecting this application should 


give the serial number, date of filing, and title 
of invention. 
DEPARTMENT OF TITE INTERIOR 
VED sStATES PATENT OFFICE 
Wasiincton, D. C., November 12, 1903. 
Mailed ig 28 

Henry Livincsrone SULMAN, and 
HUGH Fitzatis KiRKPATRICK-PICARD, 

Care Knight Bros., 

ity. 
Please find below a communication from the Ex- 
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AMINER in charge of your application. #175,871, filed 
Oct. 5, 1903, for Ore Concentration. 
F. I. ALLEN, 
Commissioner of Patents. 


The amendment filed October 29, 1903, has been en- 
tered by inadvertence. Action on the merits must be 
refused until applicants restrict the claims to a simple 
species. 

The spraying of the nuxed pulp oil through air 
(claim 3); the spraying of pulp with oil before separa- 
tion (claim 2); the spraying of crushed ore suspended 
in water (claim 4); the use of a gas carrying volatized 
oil (claim 5); are examples of different species, as are 
the methods of the 6th to 8th claims. 

Lewis B. WYNNE 
Examiner, 
Division XXV. 
Tem 
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Serial No. 175,871 Paper No. 4 
Application Room Patent Olice 
wee 15 1903 Dec 16 1903 
we >. Patent Office. Division XXV. 


moom No. 315. 
AMENDMENT. 


miventors: Henry L. Sulman & H. F. Kirkpatrick- 
feicard. 
Invention: Ore Concentration. 


Filed October 5, 1903. Serial Noy 175.07 


Hon. CoMMISSIONER OF PATENTS. 

Sir — 

The above-named application is hereby amended as 
follows: 

Im accordance with the Examiner’s requirements a 
drawing is filed herewith illustrating means for carry- 
ing out the process described in this application. 


Specification: Page 4, line 14, after “means” in- 
sert :— 


In the accompanying drawings: 

Figure 1 is a diagram in longitudinal section of an 
apparatus suitable for carrying out this process. 

Figure 2 is a diagram in perspective, partly in sec- 
tion of another form of suitable apparatus, and 

Figure 3 is a diagram in perspective, partly in sec- 
tion of an alternative form of apparatus. 
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Referring to Figure 1, A is a tank for pulp which 
delivers through a pipe A’ to a concentrating tank B 
the bottom of which slopes downward from the inlet. 
The tank B is provided at the bottom with a coiled 
pipe B’ suitably perforated, supported in bearings B? 
and arranged to be rotated by means of a spur wheel 
B® or the like. Air is forced into this pipe B’ through a 
pipe C and oil is simultaneously introduced into the 
pipe C from a carburettor or the like C’. At the end 
of the tank B furtherest from the pulp inlet, a launder 
B* is placed to receive the discharge of floating ma- 
terial and an outlet tap B® is provided at the lowest 
point of the tank. . 

Referring to Figure 2, D is a tank in which pulp 
and oil are mixed and the mixture passes through an : 
outlet tap D’ to an ejector E through which air under 
pressure is passed by the pipe E’. The spray of pulp, 
oil and air falls into a tank F filled with water and 
consisting of a series of communicating pointed boxes 
which increase in depth from the inlet end. A launder 
F’ is provided at the outlet end of the tank and out- 
‘et taps F? are placed at the lowest points of the boxes. 

Referring to Figure 3, G is a tank in which pulp 
and oil are mixed, H is a circular disc attached to a 
vertical spindle H’ supported in bearings H? and ar- 
ranged to be rotated through a driving pulley H® or 
the like. Surrounding the spindle is a cylindrical col- 
'ar J connected with the tank G by a pipe J’ so that the 
pulp and oil are fed through the collar to the rotating 
lise. Surrounding the disc is a series of annular point- 
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ed troughs K communicating with one another and 
increasing in depth towards the outside and filled 
with water. A launder K’ is provided at the periphery 
of the outside trough to receive the discharged float- 
ing material and outlet taps K? are placed at the low- 
est points of the troughs. 


Cancel the claims and substitute the following: 


1. The herein described process of concentrating 
ores which consist in bringing the pulp into intimate 
contact with “oil” in the form of spray and with a gas 
and thereafter separating the metalliferous constituents 
from the gangue. 


2. The herein described process of concentrating 
ores which consists in bringing the pulp into inti- 
mate contact with 


éé 


oil” disseminating the mixture 
through air and thereafter separating the metalliferous 
constituents from the gangue water. 


REMARKS. 


The specifications cited have been considered and 
the Examiner’s attention is directed to the following 
points :— 


Lake (Froment) British Patent No. 12778/o02. It 
is clear that this specification discloses the principle 
of the liberation of gas bubbles in a mixture of ore pulp 
and oil, in order to raise the oiled mineral to the sur- 
face; and Froment considers that the action takes 
place most effectively when the gas is in a nascent state 
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as when the gas is directly generated in the pulp. Fro- 
ment, however, has not recognized the advantages 
which result from using oil in the form of spray. 

It is very important to notice that if the oil be at- 
omized in an air, or other gas current every minute 
particle of oil is brought into intimate contact with 
the gas and with the metalliferous mineral, with the 
result that the particles of oiled mineral adhere to 
films or bubbles of gas with great rapidity. Further, 
the particles of metalliferous mineral being in some 
cases very small, it 1s essential to have the oil and 
adhering gas in a correspondingly fine state of di- 
vision and this 1s obtained in the Sulman and Picard 
process of atomizing the oil. 

The particular method invented by Messrs. Sulman 
& Picard for causing the finely divided oil to be ex- 
posed to air is a specially rapid and convenient method 
of effecting the intimate contact of the minute par- 
ticles of oil and mineral with air, and the resulting 
adhesion of these. 


Redding U. S. No 668742. This specification de- 
scribes an apparatus for separating graphite from ore, 
depending upon the fact that finely divided graphite 
will float on water. The ground ore is dropped on to a 
moving surface of water and is widfey distributed 
and blown over the surface of the water. The heavy 
material sinks while the particles of graphite are 
ioated =o, 

This is not an oil process: it is not suggested that 
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the air attaches itself in anyway to the graphite or 
fiat the flotation of the graphite is effected by the ac- 
tion of the air. On the contrary it is clearly stated on 
page 1 line 13 to 15 that the graphite floats because 
it is in the form of scales or laminze which repel water. 
So far as the Sulman & Picard process is concerned 
this citation appears to have no particular bearing, as 
owing to the absence of oil, it is impossible that Red- 
ding can have used a current of air for the purpose 
of producing intimate contact between the air and a 
spray of atomized oil to cause the latter to adhere to 
metalliferous mineral and float. 
A favorable action is respectfully solicited. 
Respectfully submitted, 
: Knicut Bros 
Attorneys. 
WasuINcTon, D. C., 
December 12, 1903. 
W. 
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iE 1B, (Ce : 

Dias Room 315 Paper No. 5 
Address only “The Commissioner of Patents, 
Washington, D. C.” 

All communications respecting this application should 
give the serial number, date of filing, and title 
of invention. 


DEPARTMENT OF THE INTERIOR 
UNG D STATES SEA EN Ol ies 
WasHINGTON, D. C., Dec. 18, 1903. 
Mailed ee i ne 
SULMAN & KIRKPATRICK-PICARD, 
Care Knight Bros., 
City. 

Please find below a communication from the Ex- 
AMINER in charge of your application. #175,871, filed 
@ct. 5, 1903, for Ore Concentration. 

F, I. ALreng 
Commissioner of Patents. 


Case as amended Dec. 15, 1903, further considered. 

The drawing filed has been criticized as follows: 

“Informal; space ior heading required; see sheet a3 

Admit for examination only.” The claims bear the 

relation of two different species rather than that of 

genus and species. Restriction to a single species is 
required in advance of action upon the merits. 
qT) Py Wire 

Act’g Examiner, 
TF, Mitchel i Div. XXVI 
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Application Room Serial No. 175.871 Paper No. 6 
Mar 18 1904 Patent Office 
U. S. Patent Office ' Mar 19 1904 
Division XXV. 


Room No. 315. Serial No. 175871. 
Inventors: Sulman & Picard. | 
Invention: Ore Concentration. 

Filed October 5, 1903. 


Hon. COMMISSIONER OF PATENTS. 
Sir: 


The Examiner's remarks have been considered and 
the inventors cannot appreciate the objection that “the 
claims bear the relation of two different species rather 
than of genus and species”. 

The essential feature of the applicants’ invention 
is that in the separation of minerals by oil, the oil is 
used in the form of a spray and Messrs. Sulman & 
Picard have discovered that the affinity of the oil 
for the mineral and particles of air is more active 
and rapid if the oil be finely divided. 

The first claim at present on file is as follows:— 

The herein described process of concentrating ores 
which consists in bringing the pulp into intimate con-, 
tact with oil in the form of spray and with a gas 
and thereafter separating the metalliferous constitu- 
ents from the gangue. . 

It is submitted that this claim is directed to the 
genus of the process and while several methods have 
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been described and illustrated by which the oil may 
be sprayed, each of these methods comes within the 
scope of this first claim. 

The second claim is specially directed to the pre- 
ferred form of the process, as illustrated in Figure 3, 
consisting in bringing the pulp into intimate contact 
with the oil, disseminating the mixture through air 
and thereafter separating the metalliferous constitu- 
ents from the gangue in water, but the oil at the mo- 
ment when it becomes attached to the particles of 
air is clearly in the form of a spray and it is sub- 
mitted that the process covered in claim 2 1s there- 
fore a species of that covered in claim 1 and a re- 
examination of the claims is therefore respectfully 
requested. 

Respectfully submitted, 
KnicuTt Bros. 
Attorneys. 
WASHINGTON, D. C., 
March 18, 1904. 
H. 
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iM. F.C. 
Div. 25 Room 315 Paper) Now, 
Address only “The Commisisoner of Patents, 
MWashimeton, lee 
All communications respecting this application should 


give the serial number, date of filing, and title 
of invention. 
DEPARTMENT OF INTERIOR 
Ce EDeSiATES PATENT OFRIG@s 
Wasuincton, D. C. April 5, 1904. 
Mailed 7 as 
HeNryY LIvINGSTONE SULMAN & Hucu_ FITzZALIs 
KIRKPATRICK-PICARD, 
Cire aight Bros. 
City. 

Please find below a communication from the Ex- 
AMINER in charge of your application #175,871, filed 
ict. =, 1903, for Ore Concentrator. 

Fol ALLEN, 
Commissioner of Patents. 


Case as argued March 18, 1904, further considered. 
In view of the explanation supplied, the require- 
ment of division is withdrawn. 
The claims may possibly be allowed. 
The case now awaits the relieving of the drawing 
of formal objections. Lewis B. WYNNE 
Examiner, 


T. F. Mitchell Division XXV. 


1872 9 ifinerals Separation, Limited, et al., vs. 


Defendant’s Exhibit. 


Application Room Serial No. 175.87] Paper Nowe 
Mar 15 1905 Patent Office, 
US atenr Oitice, Mar 16 1905 
Division) <aye 
Room No. 315. 
AMENDMENT. 


Inventor Shenry LE. Suliman & He P ied 
Invention: Ore Concentration. 


Filed October 5, 1903. Serial No. 175871. 


Hon. COMMISSIONER OF PATENTS. 

Sir 

The above-named application is hereby amended as 
follows: 

Cancel Figure 3 of the drawing now in the case and’ 
substitute the sheet of drawing attached hereto. 

The case 1s now in condition for allowance and 
an early action is solicited. 

Respectfully submitted, 
Knicut Bros 
Attorneys 

\ esSHINGION, DO @,, 

March 14, 1905. 
lak 
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A. R. == aie 


Issue Division. Serial No. 175,871 


All communications should be addressed to “The Com- 


missioner of Patents, Washington, D. C.” 
DEPARTMENT OF TUE INTERIOR, 
Dye LENT OFFICK. 
WAsti@NetoN, D, C.."Mlarch 29, 1905.18 


Henry [.. SULMAN and 
Hucn I.) KirkPAtTRICK-PICARD, 

ee Knicht Bros, 

City 

Siv:-—VYour APPLICATION for a patent for an [MPROVE- 
MMENT IN Ore Concentration. Filed Oct. 5, 1903, 1..... 
has been examined and ALLOWED. 
The final fee. Twenty Do.Lvars, must be paid, and 
the Letters Patent bear date as of a day not later than 
SIx MONTHs from the time of this present notice of al 
lowance. 
Hf the final fee is not paid within that period the patent 
will be withheld, and your only relief will be by a re- 
newal of the application, with additional fees, under the 
provisions of Section 4897, Revised Statutes. The 
Office aims to deliver patents upon the day of their date. 
and on which their term begins to run’; but to do this 
properly applicants will be expected to pay their final 
fees at least TWENTY Days prior to the conclusion of the 
six months allowed them by law. The printing, photo- 
lithographing, and engrossing of the several patent 
parts, preparatory to final signing and sealing, will con- 
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sume the intervening time, and such work will not be 
done until after payment of the necessary fees. 

When you send the final fee you will also send, D1s- 
TINCTLY AND PLAINLY WRITTEN, the name of the IN- 
VENTOR and TITLE OF INVENTION AS ABOVE GIVEN, DATE 
OF ALLOWANCE (which is the date of this circular), 
DATE OF FILING, and, if assigned, the NAMES OF THE 
ASSIGNEES. 

If you desire to have the patent issue to ASSIGNEES, 
an assignment containing a REQUEST to that effect, to- 
gether with the ree for recording the same, must be 
filed in this Office on or before the date of payment of 
final fee. 

After issue of the patent uncertified copies of the 
drawings and specifications may be purchased at the 
price of 5 cents each. The money should accompany 
the order. Postage stamps will not be received. 

Respectfully, 
FF. 1. ALLEN 
Commissioner of Patents. 


After allowance, and prior to payment of the final 
fee, applicants should carefully scrutinize the descrip- 
tion to see that their statements and language are cor- 
rect, as mistakes not incurred through the fault of the 
office, and not affording legal grounds for reissues, 
will not be corrected after the delivery of the letters 
patent to the patentee or his agent. 

In remitting the final fee give the Serial Number 
at the head of this notice. 

If payment is made by check or draft, the credit al- 
lowed is subject to the collection of the same. 


Butte & Superior Mining Company. 1875 
Defendant’s Exhibit. 


2—327. 


¥V $20.00 Received 
| Jun 121905 H 
| Chief Clerk. U.S. Patent Office 


MEMORANDUM 
of 
Fee Parip at UNITED STATES PATENT OFFICE. 


\ (Be vcareful to give correct Serial) No?) 
Serial No. 175871 , 190.. 
Inventor: 


Henry L. Sulman & H F. Kirkpatrick Picard 
Patent to be issued to 
Name of invention, as allowed: 

Ore Concentration 
Date of Payment: 


Jun 12-05 
Ree: 
$20 
Date of Filing: 
Oct 5- 1903 


Date of Circular of Allowance: 

March 29-05 
The Commissioner of Patents will please apply the 
accompanying fee as indicated above. 
moend Patent to KNIGHT Bros. 
Knight Bros . Attorney. 
McGill Bldg 
City 
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Ce take 2—191. Serial No. 175,871 


Address only “The Commissioner of Patents. 
Washington, D. C.” i 


DEPARTMENT OF THE INTERIOR 
UNITED STATES Pa TiNT OReiGe 
WasuHinaton, D. C., June 12, 1905. 


H. L. Sutman & H. EF. KrrkPATRICK-PICARD, 
C/o Knight Bros., 
City. 


Ss 
You are informed that the final fee of TWENTY DOL- 
LARS has been received in your application for Im- 
provement in Ore Concentration. 
Very respectfully 
FP. ) eALcom 
Commissioner of Patents. 


[Here follows printed copy of Patent 793,808. | 
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Defendant's Exhibit Certified Copy of File-Wrap- 
per and Contents of Schwarz Patent No. &07,591. 


UNITED SIATES ORS int C 


DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE. 


To all to whom these presents shall come, Greeting: 


This is to certify that the annexed is a true copy 
from the Records of this Office of the File Wrapper 
and Contents, in the matter of the Letters Patent of 
alfred Schwarz, Assignor to Schwarz Ore Treating 
Company, Number 807,501, Granted December 19, 
1905, for Improvement in Processes of Concentrat- 
ing Ores. 

In testimony whereof | have hereunto set my hand 
and caused the seal of the Patent Office 
to be afhxed at the City of Washington, 
this 20th day of May, in the year of our 

[seAL.]| Lord one thousand nine hundred and 
twelve and of the Independence of the 
United States of America the one hundred 
and thirty-sixth. 

IF A TENNANT 
Acting Commissioner of Patents. 
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2—437. 
Div’n XXV 
Number (Series of 1900); 
1905 Divgse2e: 
256,487 (Ex’r’s Book). 62% 
Patent No. 807,501 5 


Name Alfred Schwarz 
Assor to Schwarz Ore ‘'reating Company, of Phoenix 
Territory of Arizona, a corporation of Territory of Ari- 
zona, 
of New York 

S State of New York 


-Invention Process of Concentrating Ores 


ORIGINAL. RENEWED. 
Petition SieeOme 1905 , 190m 
ww | Affidavit 1905, , 190 
= 5 Specification ee, lee , 190 
“8 | Drawing , 190 , 190 
=| Model or Specimen Not req’d, 190 , 126 
6! 1] First Fee Cash $15 Apr. 9, 1905 , 190 
os pee Gert , 190 , 190 
a“ | Appl. filed complete Ap! 19 , 1905 , 190 
& ——_——— 
: Examined Lewis B Wynne 
S July 12th 1905 7 190 
‘'® Countersigned J W Babson ; 190 
= For Commissioner. For Commissioner. 
Notice of Allowance July 13 , 1905 , 190 
Final Fee Cash $20 Nov 25 5 IE , 190 


2 eects , 190 , 190 


Butte & Superior Mining Company. 1883 
Defendant's [xhibit. 


Patented December 19, , LOUS 
Associate Attorney Attorney Chas, >. lene: 
141-B’dway 
New York, N. Y. 
Name Serial Number 
© Patent No. Ware ol Parent 


$15—Received 
ck Apr 191905 Y 
Oiie: Clerk U. S. Patent Office 


New York, April 15, 1905. 


Hon. COMMISSIONER OF PATENTS, 
Washington, D. C. 


Sir:— 


I enclose herewith the papers in the matter of the 
application of Alfred Schwarz for an improvement in 
the Process of Concentrating Ores together with check 
for $15.00 in payment of the filing fee thereon. 

Respectfully, 
CHARLES S JONES 
( Enclo.) 
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v 
Mail Room Application 
Apr 19 1905 Serial No. 256,487 Paper No. % 


U.S. Patent Office. 
PETITION. 
To THE COMMISSIONER OF PATENT. :— 


Your petitioner, ALFRED SCHWARz, a subject of the 
fiperor of Germany and a resident of the Borough of 
Manhattan, City, County and State of New York, and 
whose Post Office address is No. 505 Broome Street, in 
the said City and State of New York, prays that Letters 
Patent may be granted to him for the new and useful 
improvements in the Process oF CONCENTRATING ORES 
set forth in the annexed specification; and he hereby ap- 
points Charles S. Jones of 141 Broadway in the said 
City, County and State of New York, his attorney with 
full power of substitution and revocation, to prosecute 
this application, to make alterations and amendments 
therein, to sign the drawings, to receive the patent and 
to transact all business in the Patent Office connected 
therewith. 

Signed at New York City, this 3lst day of January 
1905 


ALFRED SCH WARZ 


To ALL WEOM IT MAY CONCERN, be it known that I, 
ALFRED ScHwaArz, a subject of the Emperor of Ger- 
many and a resident of the Borough of Manhattan, City, 
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County and State of New York, have invented certain 
new and useful improvements in the Process or Con; 
CENTRATING Ores of which the following is a specifi- 
cation. 

In the concentration of ores by the employment of 
hydrocarbons as adhesive agents, it has been observed 
that sulfids yield better results than oxids, carbonates 
and chlorids. Jn fact, so far as known to me, a practical] 
application of such process before my inventions relat- 
ing to this art, has been largely, if not wholly, confined 
to sulfid ores. The object of the present invention is to 
extend the application of hydrocarbon concentrating 
processes to ores heretofore considered unworkable, by 
first converting such ores into sulfids preferably by a 
wet method to thereby preserve the mass of ore in its 
crushed condition and suitable for treatments according 
to known methods. 

In carrying out the present invention | proceed by 
preparing a soluble sulfid in any well known manner, for 
example by dissolving su'fur in an aqueous solution of 
potassium or sodium hydrate, the sulfur being added in 
sufficient quantity to give the desired reaction. The 
pulverized ore containing the mineral in the form of 
oxid, carbonate or chlorid is then mixed in a suitable 
vessel with the sulfid solution, the mass being either 
cold or heated by suitable means and the vessel pro- 
vided with an agitator to effect a thorough and inti- 
mate mixture. During this operation the oxid, car- 
bonate or chlorid is converted into a sulfid by the ac- 
tion of the potassium or sodium sulfid, a form which 
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is capable of subsequent practical treatment with hydro- 
carbons for the separation of the values from the earthy 
or rocky constituents of the ore. As the action of the 
hydrocarbon on the metallic constituents of the ore is 
a surface action, it is unnecessary to proceed so far 
as to convert the entire mass of the particles of oxid, 
carbonate or chlorid into a sulfid, it being sufficient 
if the surface of the particles is so converted as there- 
by there is pefsented all that is necessary for the de- 
sired action of the hydrocarbon. 

After the initial conversion as above described the 
ore may be concentrated by any suitable treatment with 
a hydrocarbon, and for such purpose I may use a hy- 
drocarbon which is normally liquid, or one which is 
solid at normal temperatures, or the latter in admi<- 
ture with the former as described in my application 
serial Nese Zli0137, 210,138, 225. 7¢eand 2315395 ana 
U.S. Patent No. 771, 277. Of hydrocarbons which are 
solid at normal temperatures and required to be melted 
there may be used paraffin or ozocerite, or a resinous 
hydrocarbon such as resin, pitch or asphaltum. Of 
normal liquid hydrocarbons there may be used any suit- 
able vegetable, animal or mineral oil. These hydro- 
carbons may be used singly or in combination of two 
or more, it being understood that the constitution of 
the adhesive agent will depend upon the character of 
the ore to be treated, varying as the ore varies. 

Ore, either in a dry or wet condition, is mixed in 
any suitable vessel having an agitator with the hydro- 
carbon, sufficient quantity being added to effect the 
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desired separation. If the hydrocarbon is one which 
is solid at normal temperatures, it is first melted and 
then stirred in with the ore, the mixture being effected 
by any suitable mechanical means and if desired air, 
steam or gas may be injected into the mass either alone 
or to assist the mechanical agitation. The injection 
of such gaseous agent results in the hydrocarbon 
taking up an appreciable quantity of air or gas giving 
a certain sponginess which increases its floating 
power. — 

As a specific example of my invention J have 
used as an adhesive agent a mixture of paraffin and 
resin, heat being employed if necessary to maintain 
this compound in a melted condition after it has been 
mixed with the ore. 

After, an intimate mixture with all parts of the 
fre has been effected the mass is subjected to the 
action of water heated to any desired temperature 
even as high as the boiling point whereby the earthy 
or rocky constituents are liberated and washed out 
and settled in the bottom of the vessel. The metal- 
lic constituents of the ore having united with the 
adhesive agent may be skimmed or screened off and 
run to a centrifugal drier for the separation or re- 
covery of the concentrates from the adhesive agent. 

Instead of subjecting the mass to the action of 
heated or boiling water, cold water, preferably un- 
Mer pressure, may be injected into the mass, the effect 
of which is to solidify or granulate the adhesive agent, 
which, with the entrapped metallic constituents, may 
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be floated or screened off, while the tailings being 
saturated with water will be precipitated more or less 
completely to the bottom of the vessel. By subjecting 
the mass to heat in a suitable vessel the adhesive agent 
is melted and the concentrates may be separated and 
recovered theretrom by a centrifugal drier, filter press 
or other means. The mass of ore and adhesive agent 
may first be treated with heated or boiling water 
and subsequently treated with cold water. Also dur- 
ing the treatment with water which may be made 
acid or alkaline if desired, the mass may be agitated 
mechanically or by the injection of air, steam or gas. 

The concentrates if necessary may be washed with 
a solution of potassium or sodium hydrate to re- 
move any remaining portions of the adhesive agent. 

While I have described in giving a specific method 
of procedure the use of a mixture of paraffin and 
resin, | may use either one of these singly, the suc 
cessive steps of the operation being the same. Or 
{ may use singly or normally liquid hydrocarbon fol- 
lowing the same method of operation except in such 
case there will of course be no solidification or granu- 
lation .of the hydrocarbon. When using a normally 
liquid hydrocarbon the mass may be treated either 
with cold or heated water to effect the separation 
of the adhesive agent with the nretallic constitu- 
ents of the ore from the tailings. 

The essential feature of the present invention 1s 
the conversion of an ore of the character above speci- 


fied into a sulfid to adapt it for treatment by a 


Butte & Superior Mining Company. 1889 
Defendant’s Exhibit. 


hydrocarbon. The particular method of concentra- 
ting by the employment of a hydrocarbon being var- 
ied according to known methods as may be desired 
or stitable to the particular ore, and while I have 
given specific examples, I do not wish to be wholly 
restricted thereto. 

In carrying out the conversion above described, I 
use an excess of sulfur above the theoretical quan- 
tity necessary to effect the change of oxid, carbonate 
or chlorid to sulfid. 

What I claim and desire to secure by Letters Fatent 
is :— 

1. The method of treating ores which consists in 
subjecting a non-sulfid ore to the action of a soluble 
Bulfid to convert the mineral into a sulfid, then treat- 
ing the mass with a hydrocarbon and finally separating 
the hydrocarbon with the entrapped metallic constitu- 
ents of the ore from the tailings. 


non-sulfid mineral 


=m 2. The method of treating an ore containing A the 
by subjecting the same to the action of an alkaline 
sulfid to convert the mineral into a sulfid, then treat- 
ing the mass with a hydrocarbon and finally separat- 
ing the hydrocarbon with the entrapped metallic con- 
stituents of the ore from the tailings. 


non-culfid mineral 


©. Ihe method of treating an ore containing , the 
by subjecting the same to the action of an aqueous 
solution of potassium or sodium sulfid to convert the 


mineral into a sulfid, then treating the mass with hydro- 


Fume 80/05 


June 30/05 


Bee Oath 
flle 
June 30/05 
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carbon and finally separating said hydrocarbon with 
the entrapped metallic constituents of the ore from 
the tailings. 


non-sulfid mineral 


4. The method of treating an ore containing , +he 
sneral in the form -of -an -oxid, -carbenate -or -chlerid 
by subjecting the same to the action of a soluble sul- 
fid, with a melted hydrocarbon which is solid at nor- 
mal temperatures and finally separating said hydro- 
carbon with the entrapped metallic constituents from 
tailings. 


‘ non-sulfid mineral 
5. The method of treating an ore containing , +he 


aHineral tn he -ferm -of -an -oxid, -earbonate -or -ehtorte 
by subjecting theyresulting metallic sulfid with a com- 
pound of melted paraffin and resin, then separating 
said compound with entrapped metallic constituents 
from the tailings. 

IN TESTIMONY WHEREOF [| have hereunto signed my 
name in the presence of two subscribing witnesses: 

ALFRED SCHWARZ 

Witnesses: 

Ee PORTER 

ALEXANDER RODMAN 


STATE OF New YorKk_ | 


: ss: 
County or New York J 


ALFRED SCHWARz, the above-named petitioner, being 
duly sworn deposes and says that he 1s a subject of the 
Emperor of Germany and a resident of the Borough of 
Manhattan, City, County and State of New York; that 
he verily believes himself to be the original, first and 
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sole inventor of the improvements in the PRocrEss OF 
CoNCENTRATING Ores described and claimed in the 
annexed specification; that he does not know and does 
‘not believe that the same was ever known or used be- 


‘fore his invention or discovery thereof. or natented -- 


- 2 


to this application; that said invention has not been 
patented to him or to others with his knowledge or 
consent in this or any foreign country for more than 


-- nn en annlica- 


ion, and that no application tor a patent on satu iu 
| provement has been filed by him or his legal repre- 
Sentatives or assigns in any country foreign to the 
United States. 

ALFRED SCHWARZ 


SwoRN TO AND SUBSCRIBED before me this 31* day 
of January 1905. 
E. F. Porter 
Notary Public, No. 58 Kings Co. 
(SEAL. | Centineate fled an Ney Co: 
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carbon and finally separating said hydrocarbon with 
the entrapped metallic constituents of the ore from 
the tailings. 


non-sulfid mineral 


4. The method of treating an ore containing , +he 


June 80/05 


P. 1890, L. 8, insert “then treating the resulting metallic 
sulfid ” before * with a” 


tailings. 


: non-sulfid mineral 
5. The method of treating an ore containing A 


sneral tn the form Af ae ood Dale ta, ee Jol 


June 30/05 


P. 1890, L. 14, insert “same to the action of a soluble 
sulfid then treating the ” before “ resulting ” 


FRA SRA cella d. 
IN TESTIMONY WHEREOF I have hereunto signed my 
name in the presence of two subscribing witnesses: 
ALFRED SCHWARZ 
Witnesses: 
eee ORTER 
ALEXANDER RODMAN 


STaTe or New York | 


SS: 
County or New York | 


ALFRED Sciwarz, the above-named petitioner, being 
Gee Oath duly sworn deposes and says that he is a subject of the 
Zune 30/05 Emperor of Germany and a resident of the Borough of 
Manhattan, City, County and State of New York; that 


he verily believes himself to be the original, first and 
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sole inventor of the improvements in the Process oF 
CONCENTRATING Ores described and claimed in the 
annexed specification; that he does not know and does 
not believe that the same was ever known or used be- 
ore his invention or discovery thereof, or patented or 
described in any printed publication in any country be- 
fore his invention or discovery thereof, or more than 
two years prior to this application, or in public use or on 
sale in the U:ted States for more than two years prior 
to this application; that said invention has not been 
patented to him or to others with his knowledge or 
consent in this or any foreign country for more than 
two years prior to this application: or on an applica- 
fion for a patent filed in any country foreign to the 
nited States by him or his legal representatives or 
assigns more than twelve months prior to this publica- 
tion, and that no application for a patent on said 1m- 
provement has been filed by him or his legal repre- 
Sentatives or assigns in any country foreign to the 
United States. 
ALFRED SCHWARZ 


SWORN TO AND SUBSCRIBED before me this 31* day 
of January 1905. 
Ou ia 
Notary Public, No. 58 Kings Co. 
[SEAL. | Certificate filed in Na YeG@n 
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2—260 


DivezZo.) Roontesi Paper No. 1_ 
Address only ‘“The Commissioner of Patents, 
Washington, D. C.” 


All communications respecting this application should 
give the serial number, date of filing, and 
title of invention. 


DEPARTMENT OF TIIE INTERIOR 
UNITED ST Al ESsPA TEND OF Wien 


\WEASHINGTON, WG) |iime 20m 0s 
Mailed on. 
ALFRED SCIIWARZ, 
Cage iCiias, Saaones, 
New York City. 

Please find below a communication from the Ex- 
AMINER in charge of your application. #256,487, filed 
April 19, 1905, for Process of Concentrating Ores. 

F. J. ALLen 


Commissioner of Patents. 


The 2nd, 3rd, 4th and 5th claims are alternative ™ 
form in reciting “an oxid, carbonate or chlorid’. Timm 
suggested that a single non-alternative generic expres- 
sion be employed in lieu of the alternative one quoted; 
thus the material might be defined as “ore containing 
non-sulfid mineral”. With the change suggested, the 
claims would probably be allowable. 
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In view of the delay between the execution of the 
oath and the filing of the application, a new oath is 
Requinedics parte Branna, 97 O. G,, 2533. 

Lewis B. WYNNE 
Examiner, 
Division XXV. 
eet MITCHELL 


Mail Room Patent Office 
fun 39 1905 Jun 30 1905 
J. >. Patent Office. Division XXV. 
Room 315. 


Serial No. 256.487 Paper No. 2 
Application of Alfred Schwarz. 
Serial No. 256,487. 
miled April 19, 1905. 
Process of Concentrating Ores. 


Hon. CoMMISSIONER OF PATENTS. 
Washington, D. C. 
17 — 


Replying to the Examiner’s letter of June 20th, 1905, - 
please amend the above entitled application as fol- 
lows :— 

Claim 2, line 2, cancel ‘‘the mineral in the form of an 
oxid, carbonate or chlorid’ and substitute therefor 
“non-sulfid mineral.” 

Claim 3, lines 1 & 2 2, cancel “the “mineral in the 
form of an oxid, carbonate or chlorid” and substitute 
therefor “non-sulfid mineral.” 
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Claim 4, line 2, cancel “the mineral in the form of an 
oxid, carbonate or chlorid” and substitute therefor 
“non-sulfid mineral.” 

Claim 5,line 2, cancel “the mineral in the form of an _ 
oxid, carbonate or chloride” and substitute therefor — 
“non-sulfid mineral.” 

The claims have been amended in accordance with 
the Examiner's suggestion. | 

A new oath is enclosed herewith. 

An early allowance of the case is requested. 
Respectfully submitted, 

CITARLES S JONES 
Attorney for Applicant. 
Dated New York City, N. VY. umes 2250s 


fa the matrer ot the application of Alfred Schwarg 
Serial No. 256,487 filed April 19, 1905, Process of 


Concentrating Ores. 


STATE OF NEW YorK ; 
County oF NEw YorxK |ss:— 

ALFRED SCHWARz, the petitioner named in the above 
entitled application, being duly sworn deposes and says 
that he is a subject of the Emperor of Germany and a 
resident of the Borough of Manhattan, City, County 
and State of New York; that he verily believes him- 
self to be the original, first and sole inventor of the 
improvements in the Process oF CONCENTRATING 
Ores described and claimed in the specification annexed 
to said petition; that he does not know and does not 
believe that the same was ever known or used before 
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his invention or discovery thereof, or patented or de- 
scribed in any printed publication in any country be- 
fore his invention or discovery thereof, or more than 
two years prior to the filing of said application, or in 
public use or on sale in the United States for more 
than two years prior to the filing of said application; 
that said invention has not been patented to him or to 
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P. 1895, L. 11, insert “or on an application for a patent 
filed in any country foreign to the United States by him or 
his legal representatives or assigns more than twelve months 
prior to the filing of said application ” before “ and that ” 
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ALFRED SCIIWARZ 


Subscribed and sworn to before me this 28th day 
or June 1905. 
Outn A Foster 
Notary Public, Queens County 
[ SEAL. | Certificate filed in New York County 
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Claim 4, line 2, cancel “‘the mineral in the form of an 
oxid, carbonate or chlorid” and substitute therefor 
“non-sulfid mineral.” 

Claim 5,line 2, cancel ‘‘the mineral in the form of an 
oxid, carbonate or chloride” and substitute therefor 
“non-sulfid mineral.” 

The claims have been amended in accordance with 


tae LE ONS AES ESE) awe ere -- - 


Dated New York City, N. Y., June 22, 100 


In the matter 07 the application of Alfred Schwarz, 
Serial No. 256,487 filed April 19, 1905, Process of 


Concentrating Ores. 


STaTE oF New York 


coo 
County oF New York 


ALFRED ScuWaArz, the petitioner named in the above 
entitled application, being duly sworn deposes and says 
that he is a subject of the Emperor of Germany and a 
resident of the Borough of Manhattan, City, County 
and State of New York; that he verily believes him- 
self to be the original, first and sole inventor of the 
improvements in the Process oF CONCENTRATING 
Ores described and claimed in the specification annexed 
to said petition; that he does not know and does not 
believe that the same was ever known or used before 


Butte & Superior Mining Company. 1895 
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his invention or discovery thereof, or patented or de- 
scribed in any printed publication in any country be- 
fore his invention or discovery thereof, or more than 
two years prior to the filing of said application, or in 
Pullic wse Or On sale in the United States for more 
than two years prior to the filing of said application; 
that said invention has not been patented to him or to 
others with his knowledge or consent in this or any 
foreign country for more than two years prior to the 
filing of said application, and that no application for a 
patent on said improvement has been filed by him or 
his legal representatives or assigns in any country 
foreign to the United States. 

ALFRED SCHWARZ 


Subscribed and sworn to before me this 28th day 
or June 1905. 
Oxtn A FOSTER 

Notary Public, Queens County 

[SEAL. ] Certificate filed in New York County 
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AS 2—181 Serial No. 256,487 


Issue Division. 


All communications should be addressed to ‘““The Com- 
missioner of Patents, Washington, D. C.” 


DEPARTMENT OF THE INTERIOR, 
UNITED SPATES PATIENT O8FIGCE@ 
WashHincton, D. C., July 13,91905 


ALFRED SCHWARz, Assor 
C/o Chas. S. Jones 
141 Broadway 4 
News Yorke Nie 


Sir: Your APPLICATION for a patent for an IM- 
PROVEMENT IN PROCESS OF CONCENTRATING ORES 
filed Apl 19, 1905, has been examined and ALLOWED. 

The final fee, TWENTY DOLLARS, must be paid, and 
the Letters Patent bear date as of a day not later than 
SIX MONTHS from the time of this present notice of 
allowance. 

If the final fee is not paid within that period the pat- 
ent will be withheld, and your only relief will be by a 
renewal of the application, with additional fees, un- 
der the provisions of Section 4897, Revised Statutes. 
The office aims to deliver patents upon the day of their 
date, and on which their term begins to run; but to 
do this properly applicants will be expected to pay their 
final fees at least TWENTY DAYS prior to the conclusion 
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of the six months allowed them by law. The print- 
ing, photolithographing, and engrossing of the several 
patent parts, preparatory to final signing and sealing, 
will consume the intervening time, and such work will 
not be done until after payment of the necessary fees. 

When you send the final fee you will also send, 
DISTINCTLY AND PLAINLY WRITTEN, the name of the 
INVENTOR and TITLE OF INVENTION AS ABOVE GIVEN, 
DATE OF ALLOWANCE (which is the date of this circu- 
lar), DATE OF FILING, and, if assigned, the NAMES OF 
THE ASSIGNEES. 

If you desire to have the patent issue to ASSIGNEES, 
an assignment containing a REQUEST to that effect, to- 
gether with the Free for recording the same, must be 
filed in this office on or before the date of payment of 
final fee. 

After issue of the patent uncertified copies of the 
drawings and specifications may be purchased at the 
price of FIVE CENTS EACH. The money should accom- 
pany the order. Postage stamps will not be received. 

Respectfully, 
PE. J. AGLEN 
Commissioner of Patents. 


After allowance, and prior to payment of the final 
fee, applicants should carefully scrutinize the descrip- 
tion to see that their statements and language are cor- 
rect, as mistakes not incurred through the fault of the 
office, and not affording legal grounds for reissues, will 
not be corrected after the delivery of the letters patent 
to the patentee or his agent. 
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In remitting the final fee give the serial number at 
the head of this notice. 

If payment is made by check or draft, the credit al- 
lowed is subject to the collection of the same. 


2—103. 


$20 received as the final fee in the application of 7 
Schwarz 256487 for Process of Concentrating Ores 
applied from a composite letter No. 219761 received 
Nov 25 1905 from Jones C S which is on file in the 
Chief Clerk’s room. B/M R 

J W Basson 
Chief of Issue and Gazette Division. 


JJD 
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SM 
Issue Division 2—191. Serial No. 256,487 


Address only ‘““The Commissioner of Patents, Wash- 
arene, IB, 


DEPARTMENT OF THE INTERIOR, 
WNITED STATES PATENT OCFFiG@a 
WasuIncton, D. C., Nov. 25, 1905. 


ALFRED SCHWARz, Assor., 
©7o Chas. S. Jones, 
141 Broadway, 

New York, N. Y. 
Sur: 

Or are intormed that the final fee of @Wwenny 
DOLLARS has been received in your application for Im- 
provement in Process of Concentrating Ores. 

Very respectfully 
Pee 
Commissioner of Patents. 


[Here follows printed copy of Patent 897,501. ] 
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co MIIES 
Ore and Coal 
1905 Washers. 
CONTENT >: 
Ie iciidt 
Application 


Papers 
Letter June 20, 1905 
Amendment June 30, 1905. 


1 
2 
3. 
4. 
5 
6 
7 


Ge) 


TTT. 


Improvement in Process of Concentrating Ores. 
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Defendant’s Exhibit Certified Copy of File-Wrap- 
per and Contents of Schwarz Patent No. 897,503. 


ee STATES OM AlpRiGey 
DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE. 
To all to whom these presents shall come, Greeting: 


TuIs Is TO CERTIFY that the annexed is a true copy 
ftom the Records of this Office of the Pile Wrapper 
amd Contents, in the matter of the Letters Patent of 
fifred Schwarz, Assignor to The Schwarz Ore Treat 
ing Company, Number 897,503, Granted December 19, 
1905, for Improvement in Processes of Concentrating 
Ores. 

IN TESTIMONY WHEREOF I have hereunto set my 

hand and caused the seal of the Patent 
@inee to be atixed atvihe City of Wash- 
ington, this 20th day of May, in the year 

[SEAL.] of our Lord one thousand nine hundred and 

twelve and of the Independence of the 
United States of America the one hundred 
and thirty-sixth. 

I A TENNANT 


Acting Commissioner of Patents. 
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2—437. 
Number (Series of 1900). Div'n. xe 
ZVOiSS 1904 DiveZs 
Heatent NO. 07,503 (Ex’r’s Book). 86-145 


Name Alfred Schwarz, 

Assor to The Schwarz Ore Treating Company, of 
Hocnix, Der, of Arizona, a corp of ‘er of Ariaema 
of New York (Manhattan) 

County of 
mtate of New -York 


Invention Process of Concentrating Ores. 


2 
ae Ore Nae RENEWED. 
> | Petition May 27, 1904 , 190 
= | Affidavit 1004 os) 
23 Specification ue, (S80! , 190 
-.2 | Drawing May 10,1905 Oe 
a Modeler specimen notmeqd 190 , 190 
os igeteece Cash S15, May 27, 1904 , 190 
= 2 ie ”6~=— Cert, , 190 , 190 
af Appl. filed complete May 27, 1904 , 190 
= Examined Lewis B. Wynne [ex 
is Jumee2 0th, 19035" Slo) 
& Countersigned J. W. Babson eee 
Z For Commissioner. For Commissioner. 
© Notice of Allowance itis 6, 1905 , 190 
Final Fee Cash $20. Nov. 25, 1905 , 190 


i a eett Lee 5 Ss 
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ssociate Attorney Attorney Chas. S. Jones, 
141 Broadway, 
New York, Nae 
Wame Serial Number 
B Pat No. Date sor weatent 


2-057. 
$15°° received as the application fee in the applica- 
tion of A. Schwarz for Process of Concentrating Ores 
applied from a composite letter No. 101469 received 
May 27/04 from Chas. S. Jones which is on file in the 
“Chief Clerk’s room. App), 


| 5S, MiaBoe 
Be. i. s. Application Clerk. 
“Mail Room Serial No. 210,138 Paper No. % 
May 27 1904 


@. 5. Patent Oifice Application. 


Pint nroN, 
mo THE COMMISSIONER OF PATENTS:— 


Your petitioner, ALFRED SCHWARz, a subject Of tie 
Emperor of Germany and a resident of the Borough 
Ot Manhattan, City, County and State of New York, 
and whose Postoffice address is No. 44 Broad Street, 
in the said City and State of New York, prays that 
Letters Patent may be granted to him for the new 
fand useful improvements in the Process oF CONCEN- 


% 
nm, 
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2—437. 
Number (Series of 1900). Div’n. XXV. 
AMOS 1904 Div 25 
Patent No. 807,503 (Ex’r’s Book). 86-145 


Name Alfred Schwarz, 

Assor to The Schwarz Ore Treating Company, of 
Phoenix, ber, of Arizona, a corp of Ver or Arizoud 
of New York (Manhattan) 

County of 
State of New York 
Invention Process of Concentrating Ores. 


=) . 
=I ORIGINAL. RENEWED. 
| Petition May 27, 1904 , 190 
| Affidavit a 1004 , 190 
oe Specification “ « 1904 , 190 
-.2 | Drawing ii lO eO0S 7 lo9 
a. Model or Specimen not reqd , 190 , 199 
i= Mimcmeree Cash $15, May 27,51904 , 190 
= 2 i” «Cert. 5 NS , 190 
ae Appl. filed complete May 27, 1904 , 190 
< Examined ewis i. VV yack 
Jes ote 1905) , 190 
& Countersigned J. W. Babson , 196 
2 For Commissioner. For Commissioner. 
© Notice of Allowance July 6, 1905 , 198 
Final Fee Cash $20. Nov. 25, 1905 , 190 
Cee 8 Gar , 190 , 1905 


P. 1902, after last line insert “ Patented December 19, 
1905 ” 
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Associate Attorney Attorney Chas. S. Jones, 

141 Broadway, 
New York, N. Y. 
Name Serial Number 

» Pat No. Date oreeatent 


2-057. 
$15°° received as the application fee in the applica- 
tion of A. Schwarz for Process of Concentrating Ores 
applied from a composite letter No. 101469 received 
May 27/04 from Chas. S. Jones which is on file in the 
Behief Clerk’s room. App we 


S, Me Pou 
m@ i. S. Application Clerk. 
‘Mail Room Serial No. 210,138 Paper No. Y% 
May 27 1904 
me, >. Patent Office Application. 


EET IRTON, 
70 THE COMMISSIONER OF PATENTS:— 


Your petitioner, ALFRED ScuWarz, a subject of the 
“Emperor of Germany and a resident of the Borough 
mot Manhattan, City, County and State of New York, 
and whose Postoffice address is No. 44 Broad Street, 
fin the said City and State of New York, prays that 
sLetters Patent may be granted to him for the new 
Pand useful improvements in the Process oF CONCEN- 
TRATING Ores set forth in the annexed specification; 


1904 Panels OC pardtion, Limited, cr al, 
Defendant’s Exhibit. 


and he hereby appoints Charles S. Jones of 141 Broad- 
way in the said City, County and State of New York, 
his attorney, with full power of substitution and revo- 
cation, to prosecute this application, to make altera- 
tions and amendments therein, to sign the drawings, 
to receive the patent and to transact all business im 
the Patent Office connected therewith. 

Signed at New York City, this 16” day of May, 1904. 

ALFRED SCHWARZ 


To ALL WHOM IT MAY CONCERN, be it known that I, 
Alfred Schwarz, a subject of the Emperor of Germany 
and a resident of the Borough of Manhattan, City, 
County and State of New York, have invented certain 
new and useful improvements in the Process oF CON-| 
CENTRATING Ores of which the following is a speci- 
fication. 

My invention has for its object the concentration 


a hydrocarbon compound 


Many 10/05 ce by the selective action of pootheny Hed. Here- 
tofore the separation of the values in ores has been ef- 
fected by mixing the pulverized ore with a product 
resulting from the distillation of petroleum, the ore 
having been previously mixed with sufficient water 
to form a freely flowing pulp. The oil in such method 
exercises the property of attaching itself to and buoy- 
ing up the metallic constituents of the ore that are 
suspended in the pulp, but it has little or no effect upon 
the earthy constituents. 

I have found that the efficiency of the selective ace 
tion of oils generally, either mineral, vegetable or ani- 
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mal, is increased by the addition thereto of a fatty 
matter which is solid at normal temperatures as par- 
affn, stearin or palmitin. 

in carrying out my invention I proceed as follows: 
the ore is first crushed and screened to a convenient 
size for working and is then thoroughly and inti- 
mately mixed with the selective material which in this 
instance is a compound of a mineral, vegetable or ani- 
vera e eri Oe ee Ca cepetiee e e 
Bspecifed,.. Such matter-tay be readily prepared by 
dissolving the fatty matter in the oil medium, heat 
being employed to melt the fatty matter, it Meee 
and to maintain the compound in a liquid during its 
incorporation with the pulverized ore. As a specific 
Sample of a selective material I prefer crude pe- 
troleum, or any of its products to which 1s added about 
9 to 10% by weight of paraffin, such proportion having 
been found to give good results with a copper sul- 
phide ore. 

Any suitable apparatus may be employed to effect the 
mixture of the ore and selective material, all that is 
essential being a vessel provided with agitating blades. 

Im stich vessel the ore is mixed with sufficient of the 


P. 1905, L. 27, insert “into intimate contact will all por- 
tions of the ore. The Vessel may be steam jacketed, or other- 
wise suitably heated, if found necessary to maintain the selec- 
tive material,” after ‘ material ” 


Ieee -seoo wy ouutaviy arranged pipes, and agitation 
continued until the water is distributed throughout 
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and he hereby appoints Charles S. Jones of 141 Broad- 
way in the said City, County and State of New York} 
his attorney, with full power of substitution and revo- 
cation, to prosecute this application, to make altera- 
tions and amendments therein, to sign the drawings, 
to receive the patent and to transact all business in 
the Patent Office connected therewith. 

Signed at New York City, this 16” day of May, 1904. 

ALFRED SCHWARZ 


To ALL WHOM IT MAY CONCERN, be it known that 
Alfred Schwarz, a subject of the Emperor of Germany 
and a resident of the Borough of Manhattan, City, 
County and State of New York, have invented certain 
new and useful improvements in the Process or CON- 
CENTRATING Oris of which the following is a speci- 
fication. 

My invention has for its object the concentration 


a hydrocarbcon compound 
May 10/05 are by the selective action of LcetretyHetl. Tlere- 
tofore the separation of the values in ores has been ef- 
fected by mixing the pulverized ore with a product 
els from the distillation of petroleum, the ore 


“To - 54t eafGripnt uratar 


the earthy constitucties. 
I have found that the efficiency of the selective ac 
tion of oils generally, either mineral, vegetable or ani- 
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mal, is increased by the addition thereto of a fatty 
matter which is solid at normal temperatures as par- 
affin, stearin or palmitin. 

in carrying out my invention I proceed as follows: 
the ore is first crushed and screened to a convenient 
size for working and is then thoroughly and inti- 
mately mixed with the selective material which in this 
instance is a compound of a mineral, vegetable or ani- 
mal oil and a fatty matter of the character above 


f&uch mixture beine solid at normal te Gy 


specifed .. Such seatteemay be readily prepared by 
dissolving the fatty matter in the oil medium, heat 
being employed to melt the fatty matter, if necessary, 
and to maintain the compound in a liquid uring its 
incorporation with the pulverized ore. As a specific 
P-amiple of a selective material | preferecrude pe- 
troleum, or any of its products to which is added about 
9 to 10% by weight of paraffin, such proportion having 
been found to give good results with a copper sul- 
phide ore. 

Any suitable apparatus may be employed to effect the 
mixture of the ore and selective material, all that is 
essential being a vessel provided with agitating blades. 
In such vessel the ore is mixed with su‘ficient of the 
selective material to make a thick pasty mass, the agt- 
tation being continued long enough to bring the se- 
lective material,in a liquid condition. After a com- 
plete incorporation of the sclective material with the 
ore, water, preferably under pressure, 1s injected into 
the mass by suitably arranged pipes, and agitation 
continued until the water is distributed throughout 


Ory 
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the mass. The mass is then allowed to subside when . 
the selective material with the entrapped mietallic con- 
stituents of the ore will rise to the top and may be 
yemoved in any suitable manner as by floating over the 
top of the vessel. The values inay be separated from 
the selective material in any suitable or well known 
manner as, for example, by a centrifugal drum or filter 
press. The tailings being unaffected by the selective 
material, will reniain in the water and settle to the 
bottom of the vessel from which they may be drawn 
off, and if necessary, subjected to further treatment 
for the recovery of any values they may contain. 
In the concentration of ores by the selective action 
of the compound above described the action is facilitat- 


a gaseous fluid such as 


may 10/05 ed and better results secured by the injection of A 
air, steam or gas, as carbon dioxide gas, into the mass. 
This may be done by suitably arranged pipes leading 
into the bottom or sides of the vessel, the effect of such 
use of air, steam or gas being to break up and sub- 
divide the mass in a complete and thorough manner. 
Furthermore it results in the selective material taking 
up an appreciable quantity of air or gas, giving a cer- 
tain amount of sponginess which increases its floating 
power. After the admission of water, which may be 
done by suitably arranged pipes, the admission of air, 
steam or gas may be continued to assist in distributing 
the water throughout the mass and to effect thorough 
separation and washing out of the tailings. 

In referring to paraffin as a fatty matter it is to be 
understood that I do so in a. popular and not a chem- 
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ical sense. It is also to be understood that the pro- 
portions of the ingredients of the selective material 
may be varied to suit the particular ore treated. 


What I claim and desire to secure by Letters Patent 
is :— 


A selective material for use in the concentration 


of ores cOnsisting of a mixture of an animal, vegetable 


or mineral oil, a fatty matter which is solid at 


normal temperatures. 


2. A selective material for T in the concentration 


of ores consisting of a mixture of petrdteaum or any of 


its products and paraffin. 


® <A selective material for use in the concentra- 
of ores consisting of a mixture of petroleum or 


any o\its products and 10% by weight of paraffin. 


1. 4. “Nye method of concentrating ores which con- 


sists in miNng with the pulverized ore a selective 


material consisNng of an animal, vegetable or min- 
eral oil and a faNy matter which is solid at normal 


temperatures, then s&parating said material with the 


entrapped values from Ne tailings, and then separat- 


ing the values from the selective material. 
Zee. lhe method of conce 


sists in mixing with the pulverizé 


rating ores which con- 
ore a selective ma- 


le or mineral oil 


terial consisting of an animal, vegeta 


and a fatty matter which is solid at nScmal tempera- 


tures, then introducing water into the masX\to effect a 


separation of said material with the entrappN values 


from the tailings, and then separating the valueXf{rom 


the selective material. 
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. 6. _The method of concentrating ores which con- 


sists \o mixing with the pulverized ore a selective ma- 
terial cOasisting of an animal, vegetable or mineral oil 
and a fatty matter which is solid at normal tempera- 


tures, subjecting the mass to the action of air, steam 


or gas, then sSparating said material with the en- 
trapped values from the tailings, and then separating © 
the values from the Selective material. 

4. 7. _The method o 


sists In mixing with the p 


oncentrating ores which con- 
vcrized Of @apeciccune ma-— 
vegetable or mineral oil 
id material with the 


d then separating 


terial consisting of an animal 
and paraffin, then sepaarting s? 
entrapped values fro mthe tailings, 
the values from the selective material 
5. 8. "The method of concentrating orss which con- 
sists in mixing with the pulverized ore a sekctive ma- f 
terial consisting of an animal, vegetable or Nunineral 
oi] and paraffin, then introducing water into theNnass 
to effect a separation of said material with the 
trapped values from the tailings, and then separating\ 
smsert Aj the values from the selective material. 
IN TESTIMONY WIIEREOF I have hereunto signed my 
name in the presence of two subscribing witnesses: 
ALFRED SCHWARZ 
Witnesses: : 
Ei ORTER 
CHARLES S JONES. 


Butte & Superior Mining Company. 1909 
Defendant’s Exhibit. 


STATE OF NEw YorK |_.. 
County or New York {>>’ 

ALFRED SCHWARz, the above named petitioner, be- 
ing duly sworn deposes and says that he is a subject 
Bi the Emperor of Germany and a resident of the 
Borough of Manhattan, City, County and State of 
New York; that he verily believes himself to be the 
original, first and sole inventor of the improvement in 
the Process oF CONCENTRATING Ores described and 
claimed in the annexed specification; that he does not 
know and does not believe that the same was ever 
known or used before his invention or discovery there- 
of, or patented or described in any printed publication 
in any country before his invention or discovery there- 
of, or more than two years prior to this application, 
that said invention has not been patented to him or to 
Others with his knowledge or consent in this or any 
foreign country for more than two years prior to this 
application; or on an application for a patent filed in 
any country foreign to the United States by him or 
his legal representatives or assigns more than twelve 
months prior to this application, and that no applica- 
tion for patent on said improvement has been filed by 
him or his legal representatives or assigns in any coun- 
try foreign to the United States. 

ALFRED SCHWARZ 

SWORN TO AND SUBSCRIBED before me this 16th day 
of May, 1904. 

It. Porm 
Notary Public, No. 58 Kings Co. 
[SEAL. | Cepiitcatesmied in NeoGeo, 
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My Bae, 2—260. 


Div. 25 Room 315 Paper No. 1 


Address only “The Commissioner of Patents, Wash- 
ihaverworm, I), to ,~ 


All communications respecting this application should 
give the serial number, date of filing, and title 
of invention. 


DEPARTMENT OF THE INTERIOR, 
UNITED STATLHS PATENT Oiier 


WasuHinctTon, D, C., June 27, 1904, 
ALFRED SCHWARZ, ale eae 
Cate @iiass oalones, 
New York City. 

Please find below a communication from the I¢x- 
AMINER in charge of your application. #210,138, filed 
May 27, 1904, for Process of Concentrating Ores. 

FIA EN 
Comunissioner of Patents. 


Applicant is required to supply a drawing illustrat- 
ing a means for carrying out his process. 

Division is required, in advance of action upon the 
merits of the claims, between the process and the prod- 
uct claims. To justify joinder of both product and 
process claims in one application, the process claimed 
must be one for the preparation or production of the 
product claimed. The process in this case is for a use 
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of the product claimed, and not for the production of 
the product. 
Lewis B. WYNNE 
Examiner, 
Division XXV. 
et MITCHELL 


Serial No. 210,138 Paper No. 2 
Mail Room Patent Office 
Jul 2 1904 Jul 5 1904 
ie >. Patent Office. Division XXV. 
moom 315, 
Application of Alfred Schwarz. 
menial No, 210,138. 
Filed May 27, 1904. 
For Process of Concentrating Ores. 


Hon. CoMMISSIONER OF PATENTS, 
Washington, D. C. 


es 


Replying to the Examiner’s letter of June 27, 1904, 
please amend the above claims :— 


Add the following clatms:— cage ae fotlrux as 


The method of concentrating ores which con- 
sists In mixiltpNwith the pulverized ore a selective ma- 
terial consisting of pe um or a product thereof and 
? paraffin, then separating sai terial with the en- 
trapped values from the tailings, and f separating 
the values from the selective material. 
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10. The method of concentrating ores which con- 
sists In-MAXIing with the pulverized ore a selective ma- 
terial consisting-ef petroleum or a product thereof and 
about 10 percent by wetgkt of paraffin, then separating 
said material with the entrapped.values from the tail- 
ings, and then separating the values the selective 
material. 


e 


REMARKS. 


Claims 1, 2 and 3 of the present application are for a 
material for use in the concentration of ores and for 
that purpose only. Rule 41 clearly recognizes the right 
of applicant to claim in one application distinct inven- 
tions which are dependent upon each other and mutually 
contribute to produce a single result. That is the pre- 
cise situation with the present claims. None of the 
specific clauses of Rule 41 prohibit the joinder in one 
application of claims for a method and claims for a 
material used in carrying out that method, nor is appli- 
cant aware of any ruling of the Commissioner which 
prohibits such joinder. A patent issued with the pres- 
ent claims would certainly not be invalid on the ground 
that the inventions are independent within the meaning 
of Rules 41 and 42. 

If the Examiner insists upon his requirement for 
division, he is requested in accordance with the usual 
practice of the Office, to give applicant the benefit of a 
cursory examination in order to enable him to properly 
divide. 

The drawing requested by the Examiner will be fur- 
nished in due time. 
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A reconsideration and allowance of the case is re- 
quested. Respectfully submitted, 
CHARLES S. JONES 
AA ye tor “Applicane 
Dated New York City, N. Y., July 1, 1904. 


2-260 
mt. EC. 
iv. 25 Room 315 Paper Noms 
Address only “The Commissioner of Patents, Washing- 
wcieu, 


All communications respecting this application should 
give the serial number, date of filing, 
and title of invention. 
DEPARTMENT OF THE INTERIOR 
ta STATES PATENT OFFICE 

Wasuincton, D. C., July 12, 1904. 

ALFRED SCHWARZ, MAILED aa MX 

Care Chas. S. Jones, 
ivew vor, N. Y. 

Please find below a communication from the Ex- 
AMINER in charge of your application. #210,138, filed 
May 27, 1904, for Process of Concentrating Ores. 

F, 1. ALLEN: 
Commissioner of Patents. 


Case as brought up by amendment and argument filed 
July 2, 1904, considered. 
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The requirement for division is repeated and made 
finale sce Cxaparte Tchirner, C. D., 1901, 141. 

References were not cited in the first cffice letter part- 
ly because the independence of the inventions appeared 
so clear, (ex parte Reid, C. D., 1901, 1123,) and pang 
because applicant's attorney already possessed the 
data available to the examiner, as exhibited at per- 
sonal interview between attorney and examiner just 
prior to the filing of this application. However, the 
following are cited: 348,157, Everson, Aug. 24, 1836, 
Metallurgy, Reducing, Refining, Separating, 4/1174, 
Hebron & Everson, March 22, 1892; 575,669, Rob- 
son, Jan. 19, 1897: and 676,079, Elmore, Jute “ia 
1901, Washers, H. 

Applicant's response should either cancel the claims 
to one invention or take the question of division be- 
fore the Hon. Examiner-in-Chief on appeal. 

Lewis B. WYNNE 
Examiner, 


T. F. Mitchell Division XXV. 
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Serial No. 210,138 Paper No. 4 
Mail Room Patent Office, 
Jul 22 1904 Jul 23 1904 
i>. Patent Office. > Division (oy. 


Foom 315. 


Application of Alfred Schwarz. 
Serial Number 210,138. 

Failed May 27, 1904. 

Process of Concentrating Ores. 


Hon. COMMISSIONER OF PATENTS, 
Sir:— 


imepiyine to the Mxaminer’s letter ofsjuly 12) 1907, 
please amend the above application as follows: 

Cancel claims 1, 2 and 3 and change the ordinals 
of the remaining claims accordingly. 


REMARKS. 


The above amendment restricts the present appli- 
cation to the method of concentrating ores. Claims 
1, 2 and 3 have been canceled without waiver of the 
right to present them in a separate application. 

An early action on the merits is requested. 

Dated New York, July 21, 1904. 

Respectfully submitted, 
CHARLES S. JONES, 
Atty. for Applicant. 
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2-260 

WE IB, (C. 

Dives = hoon 315 Paper No. 5 

Address only “The Commissioner of Patents, Wash- 
incton. Ds iC.” 


All communications respecting this application should 
give the serial number, date of filing 
and title of invention. 


DEPARTMENT OF THE INTERIOR 
UNTIED STATES Foti OFFICE 
WasuinctTon, D. C., Aug. 16, 1904 


MAILED c€ ce €¢ 
ALFRED SCHWARz, 
Care Claist> somes, 


New York City. 


Please find below a communication from the Ex- 
AMINER in charge of your application. #210,138, filed 
May 27, 1904, for Process of Concentrating Ores. 

Ide JL ISn 
Comnussioner of Patents. 


Case as amended July 22, 1904, further considered. 
Claim 1 is objectionably alternative by reason of 
‘animal, vegetable or mineral oil,’ line 3. The claim 
is rejected as failing to express anything patentable 
over 348,157, Everson, of record, “See page 2 sine. 
71-74. The mixture of petroleum with tallow and 
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the procedure indicated for the separation completely 
emticipate this claim. 

Claim 2 is alternative in the same manner as claim 
Mand 1s- rejected upon the same reference. 

Claim 3 is alternative in the same manner as claim 
and also by reason of “air, Steani or gas’, line 5. 
Said claim is rejected in view of Everson, of record, 
and 745,960, Good, Dec. 1, 1903, Washers, H,—see 
32a therecf—or British patent 12,778, Lake, June 4. 
1902, Washers. 

Claims 4 and 5 are objectionably alternative in the 
Same manner as claim 1, and are: rejected upon the 
Saine reference. 

Glamis 6 and 7 are alternative as to pelrolemm 
Or 2 product thereof”. They do not express any- 
thing patentable over Everson or Elmore of record. 
for the reason that Elmore’s product (‘‘residuum’ ) 
is) a mixture of petroleum or a product thereof and 
paraffin. 

Lewis B. WYNNE 
7T. F. Mitchell examiner, Div. XXV. 
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Pate nue Wiles serial No. 210,138 Paper Nomm@ 
May 10 1905 
Division XXV. 


Room 315. 


Application of Alfred Schwarz. 
Serial Non 210138. 

Filed May 27, 1904. 

Process of Concentrating Ores. 


Hon. COMMISSIONER OF PATENTS, 
Washington, D. C. 


Si: 


Replying to the Examiner's letter of August Ia 
1904, please add the accompanying sheet of drawings. 

Page 1 of the specifications, line 2, cancel “an oily 
liquid” and substitute therefore ‘a hydrocarbon com- 
pound”’. 

Same page, line 22, after “specified” insert “such 
mixture being solid at normal temperatures”’. 


CH Wor cared 


Page 2, line 2 from the bottom, before “air” in- 
sert “a gaseous fluid such as”. 
At the end of the specification, page 3, add the fol- 


lowing :— 


“The accompanying drawing shows in perspective 
one arrangement of apparatus by which the process 
may be carried out. 1. designates a bin or hopper 
from which the pulverized ore is discharged into a 
vessel 2 which is preferably steam jacketed and pro- 
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vided with an agitator 3. In this vessel the ore 
and selective agent are intimately mixed, and from 
said vessel the mass is discharged into a vessel 4 
provided with an agitator in which it is treated with 
water slightly acidulated if desired to effect the sep- 
aration of the selective agent with the entrapped me- 
tallic constituents from the tailings. If cold water 
is employed the selective agent will be solidified and 
rising to the top is conducted by a trough 5 to re- 
meltin and storage vessel 6. If heated or boiling water 
is employed in the vessel 4 the selective agent will be 
maintained in its liquid condition, and as it rises with 
the entrapped metallic constituents is run by the 
trough & into the storage vessel 6, and from the lat- 
ter to a centrifugal drum 7 for the separation of the 
Walues from said agent. The recovered agent is col- 
lected in a storage vessel 8 from which tt may be raised 
to the mixing vessel 2 by a pump 9. The separating 
vessel 4 is provided with suitable pipes 10 for the 
adimission of air, steam or gas and with a pipe 11 
by which the tailings may be discharged into a vessel 
12. After removal of the values from the separator 
7 they may be subjected to any suitable treatment. 


Cancel the present claims and substitute therefor 
the following :— 


“1. The process of concentrating ores consisting 
In mixing with the pulverized ore a selective agent 
consisting of a mixture of a liquid hydrocarbon and a 
normally solid fatty matter which mixture is solid at 
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normal temperatures, separating said agent with its 
entrapped values from the tailings, and finally recov- 
ering the values from the selective agent. 

2. The process of concentrating ores consisting in 
mixing with the pulverized ore a selective agent con- 
sisting of a mixture of liquid hydrocarbon and a 
normally solid fatty matter which mixture is solid 
at normal temperatures, treating the mass with water 
to separate said agent with its entrapped values from 
the tailings, and finally recovering the values from 
the selective agent. 

3. The process of concentrating ores consisting in 
mixing with the pulverized ore a selective agent con- 
sisting of a mixture of liquid hydrocarbon and a nor- 
mally solid fatty matter which mixture is solid at nor- 
mal temperatures, treating the mass with cold water 
to separate said agent with its entrapped values from 
the tailings, and finally recovering the values from the 
selective agent. 

4. The method of concentrating ores consisting m4 
mixing with the pulverized ore a selective agent con- 
sisting of a mixture of a liquid hydrocarbon and a 
normally solid fatty matter which mixture is solid at 
normal temperatures and subjecting the mass to the 
action of a gaseous fluid, separating the selective agent 
with its entrapped values from the tailings, and finally 
recovering the values from the selective agent. 

5. The process of concentrating ores consisting in 
mixing with the pulverized ore a selective agent consist- 


ing of a mixture of a liquid hydrocarbon and paraffin 


| | 
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which mixture is solid at normal temperatures, sep- 
arating said agent with its entrapped values from the 
tailings, and finally recovering the values from the 
selective agent. 

6. The process of concentrating ores consisting 
in mixing with the pulverized ore a selective agent 
consisting of a mixture of a liquid hydrocarbon and 
paraffin which mixture is solid at normal tempera- 
tures, treating the mass with water to separate said 
agent with its entrapped values from thie tailings, and 
finally recovering the values from the selective agent.” 


REMARKS. 


The above amendments have been made in accord- 
ance with the Examuncr’s letter of August 16th, 1904, 
and in view of a recent personal interview. The 
claims as now drawn, it is thought, avoid the reier- 
Sauces of record as they are modeled after patent 
¥71,2/7 issued to the Schwarz Ore Treating Co: pany, 
the owner of the present application. 

Patent to Everson 348,157 is for the use of emul- 
sions of fats and oils thickened or acidulated bv 
chemical reagents, the silica being removed by a sub- 
sequent washing operation. The present claims are 
restricted to the use of an agent consisting of a mix- 
ture of a liquid hydrocarbon and a normally solid 
fatty matter which mixture is solid at normal tempera- 
wuTes. 

Patent to Good 745,960 mentions in one place the 
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use of oil. No where, however, does Good state why 
the oil is added or what function it performs. 

None of the Elmore patents disclose the present 
specific selective agent. 

A reconsideration and allowance of the case is re- 
quested. 

Respectfully submitted, 
CHARLES S. [ONE>, 
’ Atty for applicant 
WatedaNew vor City oN vee prt Zou 


ASW 2-18]. ‘Serial po 20 ee 


Tssue Division. 


All communications should be addressed to “The Com- 
missioner of Patents, Washington, D. C.” 


DEPARTMENT OF TIIE INTERIOR, 
USePALEN) OF RNG. 
Wastineron, D. C., July 6, 1905 


ALFRED SCHWARz, Assor 
© 7o Chas. Ss: Joiies 
141 Broadway 

New York, N. Y. 


Sir:—Your Application for a patent for an IMPROVE- 
MENT IN PrOcEss OF CONCENTRATING ORgEs Filed May 
27, 1904, has been examined and ALLOWED. 
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The final fee, Twenty Dollars, must be paid, and 
the Letters Patent bear date as of a day not later 
than six MONTHs from the time of this present notice 
of allowance. 

Meine tial tee is not paid within that period the 
patent will be withheld, and your only relief will 
be by a renewal of the application, with additional 
fees, under the provisions of Section 4897, Revised 
Statutes. The Office aims to deliver patents upon 
_the day of their date, and on which their term be- 
“gins to run; but to do this properly applicants will 
mee expected to pay their final fees at least TWENTY 
Avs prior to the conclusion of the six months allowed 
“them by law. The printing, photolithographing, and 
| engrossing of the several patent parts, preparatory 
Pto final signing and sealing, will consume the inter- 
| vening time, and such work will not be done until 
Mater payment of the necessary fees. 

When you send the final fee you will also send, pDis- 
TINCTLY AND PLAINLY WRITTEN, the name of the 1N- 
VENTOR and TITLE OF INVENTION AS ABOVE GIVEN, DATE 
Mer ALLOWANCE (which is the date of this circular), 
DATE OF FILING, and, if assigned, the NAMES OF THE 

ASSIGNEES. 

a if you desire to have the patent issue to ASSIGNEES, 
| an assignment containing a request to that effect, to- 
| gether with the FEE recording the same, must be filed 
Jin this Office on or before the date of payment of 
| final fee. 

After issue of the patent uncertified copies of the 
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drawings and specifications may be purchased at the 
price of 5 cents each. The money should accompany 
the order. Postage stamps will not be received. 
Respectfully, | 
F. [. ALveng 
Commissioner of Patents.” 


After allowance, and prior to payment of the final 
fee, applicants should carefully scrutinize the des-_ 
cription to see that their statements and language are) 
correct, as mistakes not incurred through the fault 
of the office, and not affording legal grounds for re- 
issues, will not be corrected after the delivery of the 
letters patent to the patentee or his agent. | 


e 1p 
In remitting the final fee give the serial number 


at the head of this notice. 


If payment is made by check or draft, the credit 
allowed is subject to the collection of the same. 
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2—103. 


$20 received as the final fee in the application of A 
Schwarz 210138 for Process of Concentrating Ores 
applied from a composite letter No. 219761 received 
Nov. 25 1905 from Jones C § which is on file in the 


Chief Clerk’s room. B/MR J W Basson 
JjJD Chief of Issue and Gazette Division. 
SM 
Issue Division. 2—191. Serial) Nov 2106 


Address only “The Commissioner of Patents, Wash- 
imeton. ae. 


DEPARTMENT OF THE INTERIOR 


PIP stATES PATENT OFFICE 


Wasuincton, D. C., Nov. 25, 1905. 
ALFRED SCHWARz, Assor., 
C/o Chas. S. Jones, 
141 Broadway, 
Newevon No ¥. 
Bir: 

You are informed that the final fee of TwENTY DOL- 
LARS has been received in your application for Im- 
provement in Process of Concentrating Ores. 

Very respectiully 
PO Arr Em 
Commissioner of Patents. 


[Here follows printed copy of Patent 807,503.] 


19 


1904 83. Mills 
Ore and Coal 
GOIN TEIN INS s Washers. 

Print 

Application papers. 

1. Letter ~ June 27, 1904. 

2. Amendment A July 2, 1904. 

3. Letter — July 12, 1904. 

4, Amendment July 22, 1904. 

De Rein Aue. 16, 1908 

6. Amendments. Mayesl0, 190s. 

ae 

8. 

2: 

10. 

tie 

[2 

Te 

14. 

5), 

16. 

1s 

18. 

I: 

20: 

ale 

22 

2S: 
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Tas: 
Improvement in Process of Concentrating Ores 
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Defendant's Exhibit Certified Copy of File-Wrap- 
per and Contents of Hirby Patent Wo. 809,959. 


UNE STATES OF Bawee 
DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE 
To all to whom these presents shall come, Greeting: 


Wis is ro CERTIFY that the annexed 1s sate 
copy from the Records of this Office of the File 
Wyrapper and Contents, in the matter of the Letters 
featent oi Edmund B. Kirby, Number 809/959) 
Granted January 16, 1906, for Improvement in Pro- 
cesses of Separating Minerals. 

IN TESTIMONY WIIEREOF I have hereunto set my 
hand and caused the seal of the Patent Of- 
fice to be affixed at the City of Washington, 
tins Srd day of june, im ther year voieoun 

[sEAL.] Lord one thousand nine hundred and twelve 
and of the Independence of the United States 
of America the one hundred and thirty-sixth. 

F A TENNANT 
Acting Commissioner of Patents. 


1928 Minerais Separation, Limited, et al., vs. 


Defendant’s Exhibit. 


2-437 
Number (Series of 1900). Div 25 
HS5,053 1903 (Ex’r’s Book). 38-115 


Pacent No. S00 959 Div nex, 
Name Edmund Bb. Kirby, 
of Rossland 
Province of British Columbia, 
a Canada 
\ Invention Process of Separating Minerals 


° ORIGINAL. RENEWED. 
3, Petition Dec. 14, 1903 , 190 
=| Affidavit ore OS , 190 
2| Specification ie rs 1903 , 190 
Pee Drawing dsl. eee O03 lcs 
= a| Model or Specimen not req'd , 190 , 190 
=|) First Mee Cacimetis,) Dee 14, 1903 5 WG: 
a | re eit , 190 , 190 
&| Appl. filed complete Dec. 14, 1903 , 190 
Examined Lewis B. Wynne [tx 
June 2th, 1905 , 190 
o Countersigned J W Babson , 120 
A For Commissioner. For Commissioner. 
& Notice of Allowance July 10, 1905 7 190 
“Final Fee Cash $20 Dec, 23, 1905 , 190 
eee Cert, | , 190 , 190 
‘= Patented January 16, 1906 
2 Dec. 23, 1905 
= Rae Attorney Attorney Thurston & Bates 


1028 Society for Savings B’ld’g, 

Cleveland, Ohio. 
3 Name Serial Number 
Patent No. Wate ot Patent 
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$15 Received 
CK Dec. 14 1903 LZA 
Maiet Clerk, U. S. Patent Office. 
CLEVELAND, Oxtto., Dec. 12, 1903. 


CUMMISSIONER OF PATENTS, 
Washington, D. C. 


Dear Sir:— 

In the matter of the application about to be filed by 
Edmund LB. Kirby for Process of Separating Minerals 
executed Dec. 4, 1903, we hand you herewith by mail 
the following :— 

Petition and Power of Attorney, 

Specification, 

Oath, 

3 Sheet of Drawings. 
Government Fee: $15.00, enclosed in our check. 
YOUR scaly. 
THurston & BATES 


Mail Room Serial No. 185,033 Paper No. % 
Dec 14 1903 Application. 1903. 
ie. Patent Office. 


To THE COMMISSIONER OF PATENTS: 


Your petitioner, Edmund B. Kirby, a citizen of the 
United States, residing at Rossland, in the Province of 
British Columbia and Dominion of Canada, whose 
Post Office address is Rossland, British Columbia, 
Canada, prays that Letters Patent may be granted to 
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him for the improvement in PROCESS OF SEPARATING 
MINERALS, set forth in the annexed specification. 

And he hereby appoints the firm of Thurston & 
Bates, (Reg. #1130), of Cleveland, Ohio, (said Arm 
consisting of EF. L. Thurston and Albert H. Bates) his 
attorneys, with full power of substitution and revoca- 
tion, to prosecute this application, to make alterations 
and amendments therein, to sign the drawings, to re- 
ceive the patent, and to transact all business in the 
Patent Office connected therewith. 

Signed at Northport, in the County of Stevens and 
State of Washington, this fourth day of Dec 1903 

EpmMuNb B Kirsy 


Zo all whom it may concern: 
SPECIFICATION. 


Be it known that 1, Edmund B. Kirby, a citizen of 
the United States, residing at Rossland, in the Prov- 
ince of British Columbia and Dominion of Canacdam 
have invented a certain new and useful improvement 
if PROCESS OF SEPARATING MINERALS, of which the fol- 
lowing is a full, clear and exact description, reference 
being had to the accompanying drawings. 

The invention relates to the concentration of ores. 
It may be employed to separate the metallic minerals 
from the gangue or to separate certain of the metallic 
minerals from others, or from others and the gangue. 
The operation of the process is dependent upon the 
fact that, because of differences in physical character- 


Butte & Superior Mining Company. 1931 


Defendant’s Exhibit. 


istics of the various constituents of mineral material, 
such constituents show preferences of adhesion be- 
tween two cormmingled, but immiscible liquids. 

The invention consists in the process hereinafter de- 


scribed, and in the several steps thereof,—all of which 


will be definitely set forth in the claims. 

In the drawings, figure 1 is a diagrammatic view of 
an apparatus with which the process may be practiced, 
—the several parts thereof being shown in vertical 
section; figure 2 is a plan view of one side of the sep- 
arating tank; figure 3 is a vertical section, view of the 
same mechanism; figure 4 is an elevation of a part of 
the agitator mechanism of the separating tank,—some 
of said mechanism heing in section; and figure 5 is a 
plan view of one of the agitator arms, and a sectional 
plan view of the shaft. 

The process is applicable to a great variety of ores, 
and may be practiced, in many cases, so as to separate 
those metallic minerals which must be treated in one 
way from those which must be treated in some other 
way in order to recover their contained commercial 
metals; and, since it is capable of being used for this 
purpose as well as to separate the metallic minerals 
from the gangue, it is thought to be a great step in 
advance of this art. 

It is believed that the process or some of the novel 
steps thereof may be employed with advantage in the 
treatment of all ores. It is obviously impossible, how- 
ever, to give definite directions for attaining the best 
results with all ores, because of the great chemical and 
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physical differences which they exhibit. The detailed 
direcuons hereinaiter set forcn are those which are 
found niost emicient in the treatment ot the sxossiand, 
B. U. ores, with wnicn 1 have doe the most work, tor 
the prunary purpose of separaung the chaicopyrite 
(which niust be smeited) trom tne other constituents 
which may be subjected to other atter treatment tor 
the recovery of their contained nietals. 

‘he process, as an entirety, in its best form for use 
with kKossiand ores for the purpose stated, consists in 
the following steps. 

First, in thoroughly agitating together (a) the pul- 
verized ore or mineral material, (b) enough water to 
make with said pulverized ore a flowing pulp, and (c) 
a solution of bitumen in a thin distillable hydro-carbon 
liquid as kerosene ;—these materials to be so thorough- 
ly agitated together as to finely subdivide said solution 
into small globules, and bring said globules into contact 
with substantially all of the pulverized mineral par- 
ticles which will, by preference, adhere to them. 

Second, in allowing the hydrocarbon coated parti- 
cles to float to the surface of the mass, and in render- 
ing this separation substantially complete by gently 
agitating the mass, and by injecting gas into the same, 
and, preferably also discharging into the mass fine 
streams of the solution. When the separation ts com- 
pleted the floating hydrocarbon coated concentrate is 
removed for subsequent treatment. 

Third in filtering said concemirate to free it somag 
as possible, from the hydrocarbon liquid. 
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Fourth, in distilling said coated concentrate, and 
condensing the hydorcarbon vapor, to be used again. 

It is thought that the use of a gas to assist in the 
flotation of the coated particles, as set forth in the de- 
scription of the second step of the process, is: radically 
new in this art, irrespective of its association with the 
other steps described. It is that which makes it pos- 
sible for the first time to use thin oils and hydrocar- 
bon. The prior processes which use thick, viscous oils 
will, however, be much aided by the addition of this 
ercm, Wecatise, mm spite of all the care wihichmicue x=: - 
cised in the practice of those processes to keep the oil 
in large clots or masses, a great deal of it is “floured” 
or broken up into minute particles which are trapped 
in the sands and lost. The employment of the gas in 
the manner stated brings in a more powerful floating 
agency than anything before used, which results in the 
Fecovery of this “floured” oil together with munierous 
coated particles which would not otherwise be floated. 
This step of the process is therefore useful with any 
and all liquids lighter than water which exhibit pref- 
erence of adhesion for the metalic mineral particles. 
Kerosene alone for example may be used with most 
ores to take out the sulphides, provided the gas is used 
as stated to cause the flotation of the kerosene coated 
particles. 

It is the bitumen, however, dissolved in the kero- 
sene which gives the precise adhesive preference which 
enables it to separate the gold and chalcopyrite from 
the crushed ore. The bitumen may be asphalt, or the 
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bitumen produced by the distillation of petroleum to a 
semi-solid residuum; or it may be tar, pitch, or any 
other specific form of bitumen. In treating Rossland 
ores I have found that the most satisfactory results 
have been attained by using a solution obtained by dis-— 
solving in kerosene above 5 per cent, or thereabout, 
of Trinidad asphalt, or the semi-solid residuum of pe- 
troleum distillation. Preferably the pulverized ore is 
mixed with three to five times as much water, by weight, 
and to this is added a suificient amount of the kero- 
sene-bitumen solution; excellent results being obtained 
by using one-fourth to three-fourths as much, by 
weight, as ore. 

The preference of the solution a of the min- 
eral particles may be regulated by altering or varying 
the quantity of the solute substance, and by varying 
the temperature at which the solution is used. The 
preference of the water for other mineral particles may 
be regulated by adding some acid or other chemical. 
A distinct advantage of using a light hydrocarbon, 
like kerosene, is that so much of it as cannot be re- 
cos from the concentrate by mechanical means 
may be recovered by a process of distillation,—this 
method of recovery being impossible when thick non- 
distillable oils are used. 

The injection of a gas, preferably air, into the mass, 
—which is the chief novel characteristic of the sec- 
ond step of the process, assists in the flotation of the 
hydrocarbon coated particles. This makes it possible 
to finely subdivide the solution hy the agitation, and 
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this greatly increases the chance that all of the min- 
eral particles which exhibit preferential adhesion for it, 
shall be brought into contact with it. Some of the 
hydrocarbon coated particles will float to the surface 
without assistance; but, a considerable quantity of such 
particles will not be sufficiently buoyant and some of 
such particles and some globules of the mixture would 
be trapped in the sands. In order to recover this less 
buoyant material together with the globules of the 
mixture, the mass, which tends to settle, 1s slowly lifted 
and turned over to liberate the coated particles, and 
the globules, and, at the same time a gas, preferably 
air, is blown into the mass, preferably near the bottom 
thereof. The air bubbles not only tend to attach them- 
selves directly to the coated particles and thus float 
them to the surface, but the air becomes dissolved in 
the water to its maximum capacity. This dissolved air 
tends to again separate itself from the water, and at- 
tach itself in minute globules to the coated particles. 
1 find that air, carbon dioxide, hydrogen, and mash gas 
are satisfactory for this purpose; and doubtless many 
other or all gases will operate in the same way,—but I 
prefer air. 

It might be here added that because the solution is 
broken up into small globules there is little likelihood 
that any of the non-coated particles shall be entangled 
with the coated concentrates and carried to the sur- 
face. 

In removing this floating, hydro-carbon-coated con- 
centrate it is practically impossible to exclude some of 
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the water in which the non-coated particles are held in 
suspension. It is therefore desirable that this con- 
centrate shall be washed free from such non-coated 
minerals. This step is not, however, absolutely essen- 
tial. It is possible to remove a very large part of the 
hydrocarbon by filtration because of its thin character. 
It is not, however, possible to remove it all by this, 
or any other mechanical process; but because of the 
character of the hydrocarbon solvent used it is pos- 
sible to recover all of it for future use by a process of 
distillation which constitutes the fourth step of the 
complete process. 

IT will now describe the apparatus shown in the 
drawing for practically carrying on’ said process. A 
represents the mixing tank; B represents the separat-, 
ing tank; C represents the settling tank; D represents 
the filter, and E another filter which may or may not 
be used according to circumstances; G represents a 
settling box or tank into which the liquid from the 
filter or filters is discharged; H represents the retorg 
furnace; I the dust collector used in connection there- 
with; J a condenser; K the settling tank in which the 
condenser discharges the condensed vapor; and M rep- 
resents a reservoir from which the solution may be 
fed into the mixing tank and into the separating tank. 

In the separating tank B is a vertical shaft b hav- 
ing on its upper end a gear b’ by which it may be ro- 
tated. The head of the shatp above the driving geam 
passes through an oil and air box 1 which remain sta- 
tionary while the shaft revolves, and is supplied by 
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the hydrocarbon pipe (2) and the air pipe (3). The 
box rests on the rotating shoulder (4) of the shaft, 
and is held down to a tight joint by the collar (5) and 
lock nut cap (6). Through the hollow shaft (7) ex- 
tends a small hydrocarbon pipe (8), the upper end of 
which ts firmly inserted within the upward extension 
(10) of the shaft, and this central pipe conveys the 
hydro-carbon. In the stationary box the air enters the 
annular chamber (11), passing through its open bot- 
tom through a set of apertures (12) to the interior of 
the shaft. The hydrocarbon enters a similar annular 
chamber (13), from which it passes by aperture (14) 
into the top of the central hydrocarbon pipe. 

The hub and revolving arms are shown in Figs. 4 
and 5. The step bearing is supported on a pedestal 
(15) provided with a wooden block (16) which sup- 
ports the moving wearing plate (17) of the shaft. 
Lubricating water under pressure is introduced through 
the pipe (18), finding its way out from the bearing 
iarouen side grooves, (50). The sides (19) of the 
shaft are carried down below the bearing so as to 
leave an annular space (20) between them and the 
pedestal. This annular space is intended to consti- 
tute an air bell, designed to assist the lubricating water 
in excluding sand from the bearing. The air supply 
in it is maintained by a slight stress of air which es- 
capes beneath the bell through the pipe (21). 

The air current for the charge passes down throug# 
the shaft, passing (as shown by the arrows) through 
the side channels (22) into the hollow arms (23), 
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(23). From each arm it passes out through drop 
pipes (24) (24). 

The hydrocarbon liquid is delivered through small 
pipes, parallel with said hollow arms, emerging at the 


radially 


outlets (25) (25). The A raidally scraping blades 
(26) (26) are secured to the arms (23), and also 
the inclined lifting plow (27) at the extremity of the 
said arms, this being so set as to force the circulation 
upwards at this point. 

The rotary movement of the charge leads the float- 
ing scum of hydrocarbon liquid, air bubbles and con- 


curved 


centrates against the A spiral skimming bar (28) 


’ which is hung so as to arrest and deflect this floating 


layer and cause it to pass ‘into the settling and wash- 
ing chamber or box (29). The edge of this box out- 
side of the skimming bar is submerged sufficiently to 
allow the floating material to pass over it while the 
remaining part of said edge is raised above the liquid 
so as to detain everything passing into it. Owing to 
the agitation within the tank caused by the movement 
of the arms (23) and the rising air bubbles, the water 
even near the top is not clear, but turbid or muddy 
with slimes or fine particles of the non-coated minerals, 
which do not settle rapidly enough to get out of the 
way. The floating concentrates are carried mainly at 
the lower surface of the hydrocarbon layer where it 
is im contact with the waters Uhe disckarve cate (32) 
in order to permit these floating particles to pass out, 
must be set low enough to clear them, and must there- 
fore allow portion of the water to pass out with the 
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skimmings, and this muddy water would therefore car- 
ry its suspended particles of the worthless minerals 
which would make the concentrates impure. 

The settling and washing chamber or box is de- 
signed to lessen or prevent this evil. As the floating 
material passes over its submerged edge (29) (30) it 
escapes from the swift current and rising air bubbles, 
so that in its comparative quiet, the sliines have a bet- 
ter opportunity to settle out of the way. The bottom. 
of the box is divided as convenient into compartments 
by submerged partitions, as shown, each compartment 
terminating in a hopper shape bottom, with discharge 
openings (33) through which the settled slimes may 
pass out again into the tank. Projecting shields (3+) 
prevent the air bubbles from entering the hoppers and 
disturbing their quiet. 

The passage of the floating material over this quiet 
chamber or box settles most of the slimes before reach- 
ing the adjustable discharge gate or outlet (32). Be- 
fore reaching the gate, however, the skimniings pass 
Over stream of clean wash water, introduced at the 
point (35) through the pipe shown. This washwater 
is delivered under constant head from supply tank. 
Its quantity is made exactly equal to that passing out 
through the discharge gate with the skimmings; so 
that this discharge, being supplied entirely by the pure 
mvater close at hand, contains little or none of the 
muddy water which is thus held back in the tank. It 
is evident that the incoming and outgoing streams are 
self-adjusting, because if too much enters, the general 
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level 
~ Jevel rises and a large stream flows from the orifice. 


In the mixing tank a vertical rotating shaft a is 
mounted having preferably a lower bearing similar to 
that which is provided for a shaft b and which has 
been described. Arms a’ are attached to the shaft near 
its lower end, and lifting plows are secured to the 
outer parts of these arms, and radial plows to the other 
parts thereof just as in the separator tank. This shaft 
a is to be rotated rapidly, and the result is a thorough 
commingling of the various parts of the charge,— 


Aree which) is facilitated by the currents created in the 


charge by the action of said plows,—the direction of 
said currents being indicated by the arrows in figure 1. 

This separate tank for performing the mixing op- 
eration is not necessary for my process although it is 7 
preferable in some cases as when a continuous dis- 
charge is desired. The mixing may be performed just 
as well in the separating tank which may then be 
termed the ‘Mixing and Separating tank’. It is 
merely necessary to rotate the agitating mechanism 
rapidly while mixing and to rotate it slowly while the 
separation is being made. 

The material skimmed from the surface of the sep- 
arating tank may pass directly to the filter D or 
but it is best to discharge it into the settling tank C in 
order to separate the main bulk of water and thus re- 
duce the bulk of liquid to be put through the filtering 
operation. 

As explained, this is not essential, but is convenient- 
ly introduced prior to the filtration, merely in order to 
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separate the main bulk of water, and thus reduce the 
bulk of fluid to be put through the filtering operation. 
It is thus nierely a convenience. The settling tank C 
is shown as a cylindrical vessel, with hopper shape 
bottom, within which is suspended a cylinder (41) 
reaching half way down. The stream of skimming 
enters this central cylinder, within which the water 
and hydrocarbon separate, the former sinking, while 
the latter, with its accompanying concentrates and air 
bubbles, floats in a layer, as shown. The stirring ap- 
paratus (42) has its arms revolving gently within this 
layer, so as to break up and discharge air bubbles 
and assist the separation. Most of the concentrates 
hang near the contact between the hydrocarbon and 
water, and as this contact surface becomes overloaded 
with concentrates, some of them sink to the bottom of 
the tank. The excess of hydrocarbon, accompanied 
by some of the concentrates, flows out through the 
launder (43) while the excess of water, passing be- 
neath the suspended internal cylinder, passes out 
through the overflow (44), and thereby lessens the 
volume to be filtered. The concentrates which fall to 
the bottom of the tank, accompanied by the hydrocar- 
bon -which adheres to them, are drawn off in a thick 
condition through the pipe (45), the discharge end of 
which is raised to prevent the exit of more water than 
necessary. The two streams, one of hydrocarbon and 
concentrates, the other mainly of water and concen- 
trates, may either be filtered in separate apparatus 
or united and put through the same apparatus, as is 
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found most convenient. Hydrocarbon liquid and con- 
centrates filter more easily than when water is present, 
and it may therefore be desirable to filter separately. 
It is for this reason that two filters D and E are 
shown,—the one receiving such material‘as flows from 
the surface of the tank through launder (43), and 
the other that material which is discharged through 
pipe (45). I do not restrict myself to any particular 
form of filtering appliance. 

The use of thin hydrocarbon liquid in place of the 
thick viscid oil used by other inventors, makes filtra- 
tion comparatively easy, and permits the use of more 
simple and cheap methods than the centrifugal ma- 
chine or filter presses. The use of such simple appa- 
ratus is also made possible by the fact that it is not 
now necessary to separate the liquid very thoroughly, 
since its extraction is to be perfected in the distillation 
retorts. [find that in some case it is sufficient to use 
a simple open filter tank, with a porous bottom of any 
of the well-known kinds, preferably light canvas resting 
on suitable supports. The liquid and water drain 
through the porous bottom, leaving the concentrates 
in the tank, sufficiently drained to be shoveled into 
the retorts. The passage of the liquid and water 
through the porous bottom is aided by the well-known 
means of a vacuum pump N beneath. The filter indi- 
cated by E is a pressure filter barre! of well known 
construction which need not be here explained, and 
may be used when forced filtration is necessary. It is 
shown to emphasize the fact that the operation of the 
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process is not restricted to any specific kind of filter, 
or to any number of filters. 

The mixture of hydrocarbon liquid and water, now 
free from solid matter, is of course self-separating in 
any receptacle. A convenient form is shown in the 
settling box G, into which said mixture is delivered 
through suitable pipes from both filters. The hydro- 
carbon liquid remains in one compartment g, from 
which it overflows and is returned to the reservoir. 
The water, sinking to the bottom, passes under the 
partition g” to the other compartment and flows to 
waste. 

The filtered concentrates, containing some residual 
liquid and moisture, are now ready for the distilling 
Seperation, for the recovery of the five per cent or more 
of valuable hydrocarbon | liquid remaining in them. 
This is done in the ret rt, H. An iron retort (46) is 
set in a furnace at such an angle that the concentrates 
will pass down through it by gravity, but will not alto- 
gether close the upper side of the channel, which should 
remain more or less open, for the exit and passage of 
the steam and hydrocarbon vapors. The retort ts 
maintained at the distillation temperature of the hy- 
drocarbon used, which in the case of kerosene is about 
338 degrees F. In order to assist in carrying off the 
hydrocarbon vapor, a current of superheated steam is 
introduced at (47), while the steam and hydrocarbon 
vapors pass off through the pipe at (48) to the con- 
densing apparatus. The dry concentrates on losing 
their liquid and moisture slide down to the lower end 
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of the retort, where they are drawn off through the 
double gates (49) (49) which are opened alternately 
so as to prevent the escape of vapors. As concen- 
trates are drawn off below a fresh mass is introduced 
above, by the alternate opening of the gates (50) (50), 
which likewise prevent the escape of vapors. An 
additjonal seal is provided by the hopper (51) which 
is, led with concentrates. The steam and hydrocar- 
bon vapors may be led through a dust collecting cham- 
ber I, designed to settle and collect any concentrates 
dust carried over, and then passes to tlhe condenser J. 
This includes a metal worm or coil (53) set in a tank 
through which a stream of cooling water is allowed to 
flow. The condensed hydrocarbon and water, passing 
through a “U” trap (54) flow into a settling box K 
similar to the one described at ““G’. Here the hydro- 
carbon liquid and water separate, and the former is 
returned to the reservoir M for re-use, as is also the 
liquid recovered in the settling tank G. 
Having described my invention, I claim: 


The process of separating minerals, which con- 


sists in“sUuxing together (a) pulverized mineral ma- 
terial, (b) a 
a substance immici 


sgnsiderable quantity of water, and (c) 
in water but of less specific grav- 
ity, and which, in the pxesence of water, will adhere 
to some of the mineral parties and not to others; in 
removing from the surface of theumass the floating 
immiscible substance and the mineral particles to 


which it has adhered; in filtering the matéNal so re- 
concentrate residue 
a 


moved; and in distilling the A filtrate to drive 
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nd recover said immiscible substance, substantially as 


e process of separating minerals, which con- 
sists in ming together pulverized mineral material, 
a considerable quantity of water, and a substance im- 
miscible in water bttKof less specific gravity, and which, 
in the presence of wafer, will adhere to some of the 
mineral particles and not td\others; in gently agitating 
the mass and blowing into the Same a gas to assist the 
flotation of said immiscible substat<e and the mineral 
particles which have become coated therewith; in re- 
id adher- 


ing substance from said mineral particles, substantially 
as specified. 


moving the floating layer; and separating 


1- 3. The process of separating minerals, which 
consists in mixing together pulverized mineral mate- 
rial, a considerable quantity of water, and a_ sub- 
stance immiscible in water, but of less specific gravity, 
and which will, in the presence of water, adhere to 
Some of the mineral particles and not to others; in 
violently agitating the mass so as to break up said 1m- 
miscible substance into minute globules; in allowing 
said mass to settle whereby a considerable quantity of 


1 « a « 


iP 1945 L. 96 insert é . . e 
. : : gently agitating th : 
which settles, and in” after “ in = 8 the portion thereof 


ste wee. 


particles coated therewith; in removing the floating 
layer, and in separating the mineral particles from said 
immiscible substance, substantially as specified. 
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of the retort, where they are drawn off through the 
double gates (49) (49) which are opened alternately 
so as to prevent the escape of vapors. As concen- 
trates are drawn off below a fresh mass is introduced 
above, by the alternate opening of the gates (50) (50), 
which likewise prevent the escape of vapors. An 
onal seal is provided by the hopper (51) which 
at led with concentrates. The steam and hydrocar- 
a vapors may be led through a dust collecting cham- 
ber I, designed to settle and collect any concentrates 
dust carried over, and then passes to the condenser J. 
This includes a metal worm or coil (53) set in a tank 
through which a stream of cooling water is allowed to 
flow. The condensed hydrocarbon and water, passing 
through a “U” trap (54) flow into a settling box Ix 
similar to the one described at “G’. Here the hydro- 
carbon liquid and water separate, and the former 1s 
returned to the reservoir M for re-use, as is also the 
liquid recovered in the settling tank G. 
Having described my invention, I claim: 


The process of separating minerals, which con- 


sists in“suixing together (a) pulverized mineral ma- 
terial, (b) a*sgnsiderable quantity of water, ag (c) 


a enhctanra Ga enes 


o =e 


uumiscible substance and the minef 
which it has adhered; in filtering the matéNal so re- 


concentrate residue 


moved; and in distilling the A filtrate to drive 


particles to 
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nd recover said immiscible substance, substantially as 


e process of separating minerals, which con- 
sists in miNing together pulverized mineral material, 
a considerable quantity of water, and a substance im- 
miscible in water bit\of less specific gravity, and which, 
in the presence of watsex, will adhere to some of the 
mineral particles and not toxothers; in gently agitating 
the mass and blowing into the Same a gas to assist the 
flotation of said immiscible substatxe and the mineral 
particles which have become coated therewith; in re- 
aid adher- 


ine substance from said mineral particles, substantially 


moving the floating layer; and separating 


as specified. 


1- 3. The process of separating minerals, which 
consists in mixing together pulverized mineral mate- 
rial, a considerable quantity of water, and a_ sub- 
stance immiscible in water, but of less specific gravity, 
and which will, in the presence of water, adhere to 
some of the mineral] particles and not to others; in 
violently agitating the mass so as to break up said im- 
miscible substance into minute globules; in allowing 
said mass to settle whereby a considerable quantity of 
the mineral particles having become coated with said 
substance will float to the top of the mass, and in, 


blowing into the same a gas for the purpose of assist- 
ing the flotation of said substance and the mineral 
particles coated therewith; in removing the floating 
layer, and in separating the mineral particles from said 
immiscible substance, substantially as specified. 
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The process of separating ores, which consists 
in thoroughly mixing together pulverized mineral ma- 
terial,\a considerable quantity of water, a thin liquid 
hydrocakbon which will adhere to some of the min- 
eral partiNes and not to others; in gently agitating the 
mass and bhwwing gas into the same for the purpose of 
assisting the\flotation of said hydro-carbon and the 
mineral particl§s which have been coated thereby; in 
removing the floAting layer; and separating said min- 
eral particles and 


fied. 
on Une process ons 


dro-carbon, substantially as speci- 


yarating ores, which consists in 
thoroughly mixing together pulverized mineral material, 
a considerable quantity of Water, and a thin hydro-car- 
bon liquid which will adhere\Xo some of the mineral par- 
ticles but not to others; in genNy agitating the mass and 
blowing gas into the same for Me purpose of assisting 
the flotation of said hydro-carbon quid and the mineral 
particles which have become coatecd\thereby; in remov- 
ing the floating layer; and in filterikg the same, sub- 
stantially as specified. 

6. The process of separating ores, whch consists in 
thoroughly mixing together pulverized mundéral material, 


a considerable quantity of water, a thin licwid hydro- 


the same for the purpose of assisting the flotatior of 
said hydro-carbon liquid and the mineral particles whi 
have become coated thereby; in removing the floating 
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er; and in filtering the same, substantially as speci- 


— 


VE e process of separating ores, which consists in 


thoroughly Wixing together pulverized mineral mate- 
rial, a considerable quantity of water, a distillable hy- 
dro-carbon liquid wh will adhere to some of the min- 
eral particles but not to‘sthers; in gently agitating the 
mass and blowing gas into thx samme for the purpose of 
assisting the flotation of said ‘kydro-carbon and the 
mineral particles which have become*sgated thereby; in 

removing the floating layer; in filtering 

concentrate residue 

| finally in distilling the A filtrate and condénging the 

hvdro-carbon vapors driven off, substantially as i 


fed. 


e saime= amd 


2- 8. The process of separating ores, which consists 
in mixing together pulverized mineral rnaterial, a con- 
siderable quantity of water, and a solution of bitumen 

+ ain a light hydro-carbon liquid, ; in violently agitating 

this mixture to break up said solution into fine globules; 
in allowing the mass to settle, and then gently agitating 
the same and blowing in gas to insure the flotation of 
said solution mte—fne-etobutes; mation the-miass 
tit-eas—to_insure the -fetation oft said-solutien.and the 
mineral particles coated thereby; in removing the float- 
ing laver; and separating the mineral particles from 
the solution, substantially as specified. 

3- Q.. The process of separating ores, which con- 
sists in mixing together pulverized mineral material, a 
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considerable quantity of water, and a solution of bitu- 
men in a light hydro-carbon liquid, ; in violently agi- 
Insert A} 


Mar- 24/05 : : : 6 . 
~ as ‘tating this mixture to break up said solution into fine 


globules; in allowing the mass to settle, and then gently 
agitating the same and blowing init a gas and some of 
the said solution to insure the flotation of said solution 
and the mineral particles coated thereby; in removing 
the floating layer; and separating the mineral particles 
from the solution, substantially as specifed. 

4- 10. The process of separating minerals, which 
consists in mixing together the pulverized mineral ma- 
terial a considerable quantity of water, and a solution 

of bitumen in a light hydro-carbon liquid; in allowing 
the same to settle, and removing therefrom the float- 
ing layer of said solution and the mineral particles which 
have been coated thereby; and in filtering the material 
so removed, substantially as specified. 

5- li. The process of separating minerals, which 
consists in mixing together the pulverized mineral ma- 
terial, a considerable quantity of water, and a solution 
of bitumen in a light hydro-carbon liquid, ; in gently 

Insert A! 


AES | —— 2 ae oe Se 
are 1/7" agitating this mixture and blowing gas into the same to 


assist the flotation of said solution and the mineral par- 
ticles which have been coated thereby; in removing said 
floating layer; and filtering the same, substantially as 
specified. 

6- 12. The process of separating minerals which 
consists in mixing together the pulverized mineral ma- 
terial, a considerable quantity of water, and a solution 


ee of bitumen in a distillable hydro-carbon liquid;.; in 
; 
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allowing the same to settle, and removing therefrom the 
floating layer of said solution and the mineral particles 
which have heen coated thereby; in filtering the mate- 


concentrate residue 


rial so removed; and in distilling the , Tiltraté and 
condensing the hydro-carbon vapors driven off, sub- 
stantially as specified. 

7- 13. The process of separating minerals, which 
consists in mixing together the pulverized mineral ma- 
terial, a considerable quantity of water, and a solution 
of bitumen in a distillable hydro-carbon liquid; in gent- 
ly agitating this mixture and blowing gas into the same 
to assist in the flotation of said solution and the min- 
eyal particles which have been coated thereby; im req 


moving the floating layer, and filtering the same; and in 
concentrate residue 


distilling the «A Tiltraté and condensing the hydro-car- 
bon vapors driven off, substantially as specified. 

8- 14. The process of separating minerals, which 
consists in mixing together the pulverized mineral 
material, a considerable quantity of water, and a solu- 
tion of bitumen and kerosene; in gently agitating 
this mixture, and in blowing a gas inio the same to 
assist in the flotation of said solution and the mineral 
particles which have been coated thereby; and, sep- 
arating said solution and mineral particles, substan- 
tially as specified. 

9-15. The process of separating minerals, which 
consists in mixing together the pulverized mineral ma- 
terial, a considerable quantity of water, and a solution 
of bitumen in kerosene, and in vigorously agitating this 
mixture so as to break up said solution into minute 
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globules; in gently agitating said mixture and blowing 
a gas into the same to assist in the flotation of said so- 
lution and the mineral particles coated thereby; in re- 
moving the floating layer: in washing and filtering the 


concentrate residue 


same; and finally in distilling the « frttrate-and con- 
densing the hydro-carbon vapors driven off, substantial- 
ly as specified. 


In testimony whereoi, I hereunto afhx my signature 
in the presence of two witnesses. 
EpmMunp B Kirpy 


die SAVAGE Wuaeeccee 
: ea)! 5 
E G Eastman 


State of Washington bss 


County of Stevens 


EpmMunpb B. Kirby, the above named petitioner, be- 
ing duly sworn, deposes and says that he is a citizen of 
the United States, and a resident of Rossland in the 
Province of British Columbia and Dominion of Canada, 
and that he verily believes himself to be the original, 
first and sole inventor of the improvement in PROCESS 
OF SEPARATING MINERALS? described and claimed in the 
annexed specification; that he does not know and does 
not believe that the same was ever known or used before 
his invention or discovery thereof; or patented or de- 
scribed in any printed publication in the United States 
of America or any foreign country before his invention 
or discovery thereof or more than two years prior to 


this application yand that no application for foreign pat- 
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ent on said invention has been filed by him or his legal 
representatives or assigns, in any foreign country. 
EDMUND B Kirby 


Sworn to and subscribed before me, this 4th day of 
Mecember 1903. 


Joun A. KELLOGG 
[SEAL. ] Notary Public. 
Notary Public for State of Washington, 
residing at Northport, Washington. 


Mom. C. 2—260 


iv. ...... Room No 315 Paper No. 1 


Address only “The Commissioner of Patents, 
Washington, D. C.” 


All communications respecting this application should 
give the serial number, date of filing, and 
title of invention. 


DEPARTMENT OF THE INTERIOR 
Sie STATES PATENT OFFICE 


Wasnincton, D. C., January 19, 1904. 
Mailed i 


EpMUND B. Kirby, 
Cora The-cton & Rates | 
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globules; in gently agitating said mixture and blowing 
a gas into the same to assist in the flotation of said so- 
lution and the mineral particles coated thereby; in re- 
moving the floating layer: in washing and filtering the 


concentrate residue 


Mar- 24/05 sanie; and finally in distilling the ~ fHtrate and cone 
densing the hydro-carbon vapors driven off, substantial- 
ly as specified. 


In testimony whereof, I hereunto affix my signature 
in the presence of two witnesses. 
EpmMuND B Kirby 


be . CALAGE Witnesses 
4 >} 5 
E G EASTMAN 


State of Washington bss 


County of Stevens 


EpmMuND B. Kirby, the above named petitioner, be- 
ing duly sworn, deposes and says that he is a citizen of 
the United States, and a resident of Rossland in the 
Province of British Columbia and Dominion of Canada, 
and that he verily believes himself to be the original, 
first and sole inventor of the improvement in PROCESS 
OF SEPARATING MINERALS? described and claimed in the 
annexed specification; that he does not know and does 
not believe that the same was ever known or used before 
his invention or discovery thereof; or patented or de- 
scribed in any printed publication in the United States 
of America or any foreign country before his invention 


or discovery thereof or more tham two years nrie= 


a oe 


P. 1950, L. 29, insert “ or in public use or on sale no 
unved States for more than two years prio? to this app 


tion? after colon (:) 
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ent on said invention has been filed by him or his legal 
‘representatives or assigns, in any foreign country. 
EpmMuND B Kirby 


Sworn to and subscribed before me, this 4th day of 
December 1903. 


Join A. KELLOGG 
[SEAL. | Notary Public. 
Notary Public for State of Washington, 
residing at Northport, Washington. 
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Address only “The Commissioner of Patents, 
Washington, D. C.” 


All communications respecting this application should 
give the serial number, date of filing, and 


title of invention. 
DEPARTMENT OF THE INTERIOR 
MNItEb SLATES PATENT OFFICE 


Wasutincton, D. C., January 19, 1904. 
Mailed > ‘ 


EpMUND B. KirBy, 
Care Thurston & Bates, 
Cleveland, Ohio. 


Please find below a communication from the Ex- 
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AMINER in charge of your application. #185,033, filed 

December 14, 1903, for Process of Separating Minerals. 
1a Ih, ZAVUILIE NN. 

Commissioner of Patents. 


50 should be inserted in the drawing. “Raidally”, 
page &, line 27, should be corrected. It is sugcested 
that “curved” would be more appropriate than “spiral”, 
line 1, page 9. The submergence of the side of the box 
29 is required to be illustrated. 

Claim 1 fails to express anything patentable over 
676,679, Elmore, June 18, 1901, Washers, H, the only 
distinction being as to the manner of recovering the 
oil by distillation. The final portion in Elmore appears 
to be considered too unimportant to warrant special 
treatment. The question appears to be a purely com- 
mercial one, not one calling for inverition. See als 
521,899, Sutton, June 26, 1894, Metallurgy, Solution 
and Precipitation, Chlorination. 

Claim 2 is rejected in view of Elmore, Sutton, cited, 
and British patent 12,778, Lake, June 4, 1902, Washers. 

Claim 3 is rejected in view of Elmore and Lake, 
cited. 

Claim 4 is rejected in view of Elmore, Lake and 
736,381, Glogner, Aug. 18, 1903, Washers, H. 

Claim 5 is rejected upon the reference for claim 4, 
as is alison claiinne 

Claim 7 is rejected in view of the references for 
claim 4, the distilling step being held to be one which 
would naturally suggest itself to anvone desiring to 
recover substantially all the oil. 
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Claim 8 is rejected in view of Elmore, Glogner and 
Lake. The use of an oil intermediate in composition 
between that of Elmore and that of Glogner does not 
appear to call for more than judgment or selection. 

Claim 9 is rejected as lacking #-invention in view of 
Elmore and Lake. 

Claim 10 is rejected in view of the references for 
claini 8. 

Claim il is rejected tn view of the references for 
claim 8, as are also claims 12, 13, 14, 15, the distilla- 
tion of the oil being considered not to involve inven- 
tion as has been stated above. 

Lewis B. WYNNE 
Examiner, 
Division XXV. 
T. F. Mitchell 


Mail Room | ‘esidevohe Lemire: 
Mar 21 1904 Mar 22 1904 
U.S. Patent Office Division XXV. 
Serial No. 185,033 Paper No. 2 


CLEVELAND, Onto, March 16, 1904. 
Room No. 315. . 
CoMMISSIONER OF PATENTS, 
Washington, D. C. 
Dear Sir:— 

In the matter of the application of Edmund B. Kir- 
by for Process of Separating Minerals, filed December 
14, 1903, Serial No. 185,033, last Office action Janu- 
ary 19, 1904. 
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After carefully considering the references cited, we 
find ourselves unable to agree with the examiner’s con- 
clusion as to their bearing on the patentability of the 
process set forth by the various claims; and we here 
submit our reasons for believing that the claims are 
paéntable over the citations. 

The Elmore patent describes a process in which a 
thick oil is to be used,—said oil being the non-distillable 
residuum of petroleum distillation. The Elmore pro- 
cess iS in practical use in various parts of the world, 
but this thick residuum oil is always used, care being 
taken not to break it up into globules, but to maintain 
it in large clots, as set forth in the patent. The 
more patent does not specify in what manner the ore 
is separated from the oil to which it adheres, but, as a 
matter of fact, the method employed by Elmore in;prac- 
tice is to employ a centrifugal separating machine, 
which removes a very large percentage of the oil, but 
nevertheless does not remove it all. There is, there- 
fore, a considerable loss of oil. Elmore does not filter 
the oil-covered concentrate, because the oil will not pass 
through a filter; and he does not distill it because it 
will not distill. One may not infer, therefore, from 
Elmore’s silence as to his method of recovering the oil, 
that he may have used filteration and distillation, or 
that it was merely a matter of selection with him 
whether or not he should use these methods. We, 
of course, understand that filtration to separate a liquid 
from a solid is not a process which applicant originat- 
ed. The recovery of oil by distillation is likewise old, 
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and certainly no claim pretends to cover either of 
these processes per se. Applicant, however, is the 
first ever to have devised a practical process for con- 
centrating ore by means of some substance immiscible 
in water having preference of adhesion for the mineral 
particles, and in which, because of the character of 
immiscible substance so used, it could be recovered in 
its entirety without any loss, except the loss of the 
small quantity of bitumen employed, by using the pro- 
cesses of filtration and distillation. We should think 
there could be no question as to the patentability of 
those claims in applicant’s case, which not only specify 
filtration and distillation, but which also specify a thin 
hydro-carbon or kerosene or the kerosene-bitumen so- 
lution. It would seem also that such claims, as claim 1, 
which are not limited to the specific filterable and dis- 
tillable oil, are likewise allowable, because, as above 
stated, applicant was the first to devise a practical 
commercial process in which filtration and distilla- 
tion could be, and was, used as the method for recov- 
ering the concentrating material. 

The British patent, mentioned, seems to be for a 
laboratory experiment; but passing that question, we 
submit that it is not a sufficient reference for the re- 
jection of any of applicant’s claims. The process con- 
sists in mixing with the oil some limestone, some water 
“a thin layer of ordinary oil” and some sulphuric acid. 
This latter, by getting upon the limestone, generates a 
gas, and, as a result, the chalcopyrite will instantly 
tise to the top of the liquid. This process is only in- 
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tended for the treatment of sulphides. The foregoing 
is the process as described. The scientific knowledge, 
upon which the process is based, includes, so the patent 
stated, the knowledge that if a gas of any kind is lib- 
erated in this mass the bubbles become covered with a 
coating of sulphide. 

Applicant’s is a practical industrial process, not a 
theory or laboratory experiment. It does not involve 
the mixture of ore and some material from which a gas 
may be generated, but it does include the exceedingly 
practical act of blowing air or some gas, obtained ex- 
ternally of the charge, into the mixture of ore and 
water and the hydro-carbon solution. Its claims are 


limited to blowing in the air,—as a result of which 


the bubbles of air attach themselves like balloons to 
oil-coated particles and float them to the surface. Ap- 
plicant’s claims exclude the flotation of the oil-cov- 
ered concentrates by generating a gas within the 
charge. 

The Sutton patent describes the use of kerosene as a 
collector of precipitated gold,—gold precipitated from 
its chlorine solution. What is meant by a collector of 
precipitated gold is not understood, but the precipi- 
tate is in such a finely subdivided condition that pos- 
sibly perosene or turpentine might cause it to be col- 
lected and floated. It is not pretended, however, by 
the patentee that the use of kerosene alone would have 
any substantial or practical effect upon anything else 
except precipitated gold. This Sutton patent certainly 
is not an anticipation of any claim in the pending ap- 
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plication, and can be regarded only as indicating so 
much as it describes, namely, that the thin hydro-car- 
bon will collect precipitated gold, if introduced into 
the gold solution before the precipitating sulphate of 
iron has been added. 

The Glogner patent uses petroleum for the purpose 
of collecting graphite from earthy admixtures there- 
with. The patent states that it is not useful, unless one 
first washes out everything except the graphite and 
the earthy material. Then the petroleum, which the 
patent directs to be used, is we presume, natural oil 
which is not a thin oil and contains not only distillable 
portions, but the non-distillable residuum which EI- 
more uses. This patent certainly gives no informa- 
tion, by which one could be led to applicant’s com- 
mercial process of separating the mineral from the 
non-mineral constituents of crushed ore; and further- 
more the patent distinctly states that the process can 
only be used to collect graphite from a certain ad- 
mixture therewith. 

We presume the examiner is aware of the present 
activity in various parts of the world of mining engi- 
neers and chemists in the matter relating to ore con- 
centration by using oil in different ways. That these 
skilled men, eagerly and intelligently working in this 
field, have not found anything in the patents cited to 
direct them to applicant’s process is, we think, a strong 
argument supporting our view that they do not an- 
ticipate applicant’s claims. The process described in 
applicant’s process is a practicable, workable and suc- 
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cessful process,—a statement which cannot be made 
of any of the processes described in the patents cited 
in so far as they relate to the separation of the 
mineral and the non-mineral parts of crushed ore. 
The examiner must admit that not one of applicant’s 
claims is met by any one of the citations. In this art, 
particularly it would seem as if the non-patentability 
of claims should not be predicated upon two or 
three or more patents, one of which anticipate the 
claims, upon the theory that one patent shows one of 
the steps while another shows another of the steps 
which, in combination, are the subject of applicant’s 
claims. 
We request a reconsideration in view of the forego- 
ing, and a favorable action. 
Respectfully, 
Tuurston & BATES 
Attys for 
EpmunpD B Kirsy 
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Div. 25 Room 315 Paper No. 3 
Address only “The Commissioner of Patents, 
Washington, D. C.” 


All communications respecting this application should 
give the serial number, date of filing, and title 
of invention. 


DEPARTMENT OF TIE INTERIOR 
CNM STATES PATENT Chita 


Wasuincton, D. C., April 23, 1904. 
Mailed m iy 
EpMUND B. Kirby, 
Care Thurston & Bates, 
‘Cleveland, Ohio. 
Please find below a communication from the Examr- 
NER in charge of your application. #185,033, filed De- 
| cember 14, 1903, for Process of Separating Minerals. 
F. I. ALLEN, 
Commissioner of Patents. 


Case as argued March 21, 1904, further considered. 

The Ist claim is rejected in view of Glogner, (taken 
in connection with the process described on page 344, 
Vol. XI, Mineral Industry, a copy of which is in the 
Scientific Library of the U. S. Patent Office. This de- 
scription refers to petroleum vapor which certainly is 
volatile,) and Elmore. Elmore discloses filter pressing. 
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While distillation for the recovery of the last traces of 
oil is not disclosed, it is insisted that it is not a matter 
of invention in view of the common practice of ex- 
tracting oil from substances containing them by distil- 
lation, and the genera] practice of distilling amalgam, 
after straining, for the recovery of the mercury, amal- 
gamation being a very analogous process to oil-separat- 
ing processes. 

It being an old practice to blow gas into pulp to sep- 
arate material by flotation (sce e. g., 469,599, Rouse, 
Feb. 23, 1892, Washers, A) and the use of gas to aid 
in the flotation of oil coated particles also being old 
(Lake of record) it would not appear to involve inven- 
tion to employ air in the process of e. g., 724609, 
Wolfe, Apr. 14, 1903, Washers, H. The 2nd claim is 
therefore rejected. 

‘Claim 3 is more specific, and, on reconsideration, 
will be allowed. 

Claim 4 is rejected upon the references for the 2nd 
claim and the reference to Mineral Industry, cited, 
showing the use of petroleum vapor, which is a thin oil. 

The 5th, 6th and 7th claims are rejected upon the 
references for the first two claims, as expressing mere 
selections of steps from the prior art without change of 
relation. 

The 8th claim is too indefinite in view of the refer- 
ences for claim 2. The objection lies in the fact that 
the claim does not specify the relative proportion of oil 
and bitumen, and the term “solution of bitumen in a 
light hydrocarbon liquid” may be said to apply to pe- 
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troleuim, if the construction contended for by applicant 
is to be applied to “petroleum”’. 

iiiessame applies to the 9th claim, Bur it may abe 
said that if applicant specifies the proportions of hydro- 
carbon liquid and petroleum, the examiner is inclined 
to favorably consider these two claims. 

Claim 10 is rejected as destitute of invention in view 
of Glogner and Elmore, cited. 

What has been said of the 8th and 9th claims applies 
miso to the llth and 12th. 

The 13th, 14th and 15th claims will be allowed. 

Applicant would seem to intend that the term “fil- 
trate” apply to the concentrates and their retained oil. 
If so, the use of the term is incorrect, the term ‘“‘fil- 
trate’ meaning the solution or material passing 
through the filter. 

Lewis B. WYNNE 
Examiner, 

. F. Mitchell Division XXV. 
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Mail Room Patent Office, 
Mar 24 1905 Mar 25 1905 
U. S. Patent Office Division XXV. 
Serial No, 185,033 Papers Nom 


CLEVELAND, Outo, March 18, 1905. 
Room No. 315. 


COMMISSIONER OF PATENTS, 
Washington, D. C. 


Dear Sir:— 


In the matter of the application of Edmund B. Kirby 
for Process of Separating Minerals, filed December 14, 
1903, Serial No. 185,033, last Office action April 23, 
1904: 

Amendment is made as follows: 

On page 8, line 27 change “raidally” to radially. 
Page 9, line 1, change “spiral” to read curved. 
Pave 10) line 13, change “lever” to read lever 

4. In claim 1, line 9, claim 7, line 9, claim 12 line 7, 
claim 13 line 8 and claim 15 line 9, change “‘filtrate”’ to 


a 


read concentrate residite. 
5. Claim 8, line 4, claim 9 line 4, claim 11 line 4, 
and claim 12 line 4, after the word “liquid”, in each in- 


stance, insert the proportion of bitumen im solution 
being substantially sufficient to insure the coating and 
entrainment of the mineral particles. 
Respectfully, 
E, Be kirey 
By Tuurston & Bates. 
his attorneys) 
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Remarks: 

In connection with the rejection of claim 1, the Ex- 
aminer’s reconsideration of the citation from the Min- 
eral Industry is asked. This article, while possibly be- 
ing of interest to those engaged in the graphite indus- 
try, does not appear to offer the slightest suggestion of 
value to those who are endeavoring to recover metallic 
minerals from the gangue. The article referred to, 
while disclosing the use of a distillable oil, in a par- 
ticular connection, does not in the slightest manner in- 
dicate to any one that it would be possible to make use 
of a light distillable oil in selecting out metallic values 
from a pulverized ore. It would be impossible to sub- 
stitute this step of saturating graphite flakes with 
petroleum vapor in a mineral separating process, even 
should it by awe chance occur to any one to try it. 
There surely can be nothing in the discovery of the 
fact that graphite flakes can be saturated with a vapor 
of petroleum which would lead one to think that kero- 
sene could be used in a mineral separating process 
where hitherto thick viscid bitumen alone had been em- 
ployed. There is no step in Glogner’s process which 
could be substituted by any step in the process described 
in the Mineral Industry and result in the applicant’s 
process. It seems plain to the applicant that claim 1 
should be allowed. 

With regard to claim 2 attention is called to the fact 
that Rouse does not use air for the purpose of assisting 
in gently agitating and effectually separating those par- 
ticles which naturally would float to the surface from 
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those which would naturally sink. Rouse violently 
drives the fine particles to the surface by sheer force of 
his air blast, and it 1s necessary that they should be im- 
mediately skimmed off, since they will only float so 
long as the foam lasts. He, as a matter ot tact. assem 
necessity to create a disturbance in the body of the 
liquid which would be harmful and detrimental in the 
applicant’s procedure. Lake’s process is for a specific- 
ally different thing and does not tell the public any- 
thing about the advantage of gentle agitate a mix- 
ture of water and mineral particles coated with an im- 
miscible liquid and assisting their separation by blow- 
ing in air. Lake discovered that gas bubbles, liberated 
in the manner which he describes, become coated with 
chalco-pyrite dust. This discovery is absolutely with- 
out value in the applicant’s process since the mineral 
particles are already coated with bitumen, and the pub- 
lic presented is one of separating the bitumen from the 
water. In connection with the rejection of claim 4 it 
must be insisted that the article in the Mineral Indus- 
try has not contributed anything which is of any as- 
sistance in this process. 

Claims 5, 6 and 7 have been rejected on the general 
ground of lack of invention in view of the state of the 
art. As the applicant understands this theory of rejec- 
tion, it requires that when the references cited are 
spread before one the applicant’s process shall there- 
upon become obvious. Now it is submitted that there 
is no suggestion of the applicant's sequence of steps in 
the prior art. He is assuredly the first to use the proc- 
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ess claimed, and finds that it is a distinct step forward, 
productive of results hitherto not attained, and it seems 
that it would be a practical denial of his legal rights to 
refuse him protection on that which is his and his 
alone. This process is surely not an obvious one; oth- 
erwise, being successful, as it is, it would have been 
previously practiced. 

The art to which it relates is one in which experi- 
mentation is at once difficult and expensive, and it 
would seem that whenever an inventor has sufficient 
confidence in the merits of a new procedure, which he 
has conceived, to go to the risk and expense necessary 
to determine the operativeness of the same that the 
somewhat theoretical question of invention should be 
decided in his favor. \ 

Claims 8, 9, 11 and 12 have been amended as desired. 

Claim 10 it is thought should be allowed on the 
grounds set forth above. It is, understood that the re- 
maining claims are regarded as allowable. 

Respectfully, 
Tuurston & BATES 


1966 <Afinerals Separation, Lintited, et al., us. 
Defendant’s Exhibit. 


bead eh 2—260 


Div. 25 Room 315 Paper No. 5 
Address only “The Commissioner of Patents, 
Washington, D. C.” 


All communications respecting this application should 
give the serial number, date of filing, and title 
of invention. 


DEPARTMENT OF THE INTERIOR 
UNIED STAlEsae AEN Ones 


WasHincTon, D. C., May 2, 1905. 
EpmMuND B. Kirsy, 
Care Thurston and Bates, 
Cleveland, Ohio. 

Please find below a communication from the ExamI- 
NER in charge of your application. # 185,033, filed De- 
cember 14, 1903, for Process of Separating Minerals. 

lo dhe FSDIUIDIN., 
Commissioner of Patents. 


Case as amended and argued March 24, 1905, furth- 
er considered. 

Wolfe of record amply discloses the use of kerosene 
for recovering gold; this taken in connection with 
Glogner and the reference to Mineral Industry of rec- 
ord amply anticipate the use of a light volatile oil for 
the recovery of metals. The Ist claim is rejected in 
view of Wolfe, Elmore of record, and the analogous 
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process of amalgamation in which mercury is the selec- 
tive material. In the amalgamation of gold it is the unt- 
versal practice to strain the amalgam, and subject the 
residue to distillation to recover the last of the mercury. 
It would not involve invention to follow the strictly 
analogous series of steps with oil. See 207,695, Tun- 
bridge, Sept. 3, 1878, (page 2, lines 11-13, Ist column.) 

British patent to Lake discloses the use of oil and 
gas in separating ores. In view of this, it would not 
involve invention to inject air in Wolfe, in view of 
Rouse of record, or 751,645, Hopkins, Feb. 9, 1904, 
Washers, A. The 2nd claim is therefore rejected. 

The 4th is rejected upon the references for claim 2. 

The 5th, 6th and 7th claims are rejected in view of 
the references for the first two claims. 

The other claims will probably be allowed. 

Lewis B. WYNNE 
Examiner, Division XXV. 

T. F. Mitchell 
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Mail Room Patent Office, 
Jun 26 1905 dhim 271905 
U. S. Patent Office. Division XXV 
Serial No. 185,033 Paper No. 6 
CLEVELAND, Onto, June 24, 1905. 
Room No. 315. 


CoMMISSIONER OF PATENTS, 
Washington, D. C. 


Dear Sir: 


In the matter of the application of Edmund B. Kirby 
for Process of Separating Minerals, filed December 
14th, 1903, Serial No. 185,033, last Office action May 
21005, 

Amendment is made as follows: 

Cancel claims 172) 4 5, 6 and’ 7 

Ey Baise 
By Tuurston & Bares, 
Attys. 
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Issue Division. Serial No. 185,033 


All communications should be addressed to ‘““The Com- 
missioner of Patents, Washington, D. C.” 


DEPARTMENT OF THE INTERIOR 
Ges PATENT OF RICE: 


Wasrincton, D. C., July 10mig0s: 
EpmMuND B. Kirsy, 
% Thurston & Bates, 
ee >. bide Cleveland. Ohio 

Sir:—Your APPLICATION for a patent for an IM- 
PROVEMENT IN Process of Separating Minerals. Filed 
Dec. 14, 1903, has been examined and ALLOWED. 

The final fee, rwENTY DOLLARS, must be paid, and the 
Letters Patent bear date as of a day not later than six 
MONTIIS from the time of this present notice of allow- 
ance. 

lf the final fee is not paid within that period the pat- 
ent will be withheld, and your only relief will be by a 
renewal of the application, with additional fees, under 
the provisions of Section 4897, Revised Statutes. The 
Office aims to deliver patents upon the day of their 
date, and on which their term begins to run; but to do 
this properly applicants will be expected to pay their 
final fees at least TWENTY DAYS prior to the conclusion 
of the six months allowed them by law. The printing, 
photolithographing, and engrossing of the several pat- 
ent parts, preparatory to final signing and sealing, will 
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consume the intervening time, and such work will not 
be done until after payment of the necessary fees. 

When you send the final fee you will also send, prs- 
TINCTLY AND PLAINLY WRITTEN, the name of the IN- 
VENTOR and TITLE OF INVENTION AS ABOVE GIVEN, DATE 
OF ALLOWANCE (which is the date of this circular), 
DATE OF FILING, and, 1f assigned, the NAMES OF TIIE AS- 
SIGNEES. 

If you desire to have the patent issue to ASSIGNEES, 
an assignment containing a REQUEST to that effect, to- - 
gether with the rer for recording the same, must be 
filed in this Ofhce on or before the date of payment of 
iia hee 

After issue of the patent uncertified copies of the 
drawings and specifications may be purchased at the 
price of 5 cents each. The money should accompany 
the order. Postage stamps will not be received. 

Respectfully, 
PF. 1 AEE 
Commissioner of Patents. 


After allowance, and prior to payment of the final 
fee, applicants should carefully scrutinize the descrip- 
tion to see that their statements and language are cor- 
rect, as mistakes not incurred through the fault of the 
office, and not affording legal grounds for reissues, will 
not be corrected after the delivery of the letters pateng 
to the patentee or his agent. 

In remitting the final fee give the Serial Number at 
the head ot this motrce 

If payment is made by check or draft, the credit al- 
lowed is subject to the collection of the same. 
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“$20 Received 
mk Dec 23 1905 Z 
Chief Clerk, U. S. Patent Office 


CLEVELAND, Ouio, Dec. 21, 1905 


COMMISSIONER OF PATENTS, 
Pvachineton, D. C. 


ear Sir:— 


In the matter of the application of Edmund B. Kir- 
by, for an improvement in Process of Separating Min- 
erals, filed December 14, 1903 Serial No. 185033 al- 
lowed July 10, 1905 we hand you herewith as final Gov- 
erament fee $20.00 in the form of our chieck, 

Yours truly, 
from 
Tuurston, Bates & \Woopwarp, 
1029 Society for Savings Building, 
CLEVELAND, OHIO. 
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Issue and Gazette Division. Serial No. 185,033 
All communications should be addressed to “The Com- 
missioner of Patents, Washington, D. C.” 


DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFricw 
Wasuincton, D. C., Dec. 23, 1905. 


EDMUND B. Kirsy, 
C/o Thurston, Bates & Woodward, 
1028 Society for Savings Bldg., 
Cleveland, Ohio. 


Sir: 


Your application for a patent for an IMPROVEMENT 
in Process of Separating Minerals, filed Dec. 14, 1903, 
has been examined and again ALLOWED. 

The final fee, TWENTY DOLLARS, in the above-entitled 
case was received Dec. 23, 1905. 

Very respectfully, 
B. 1 Acierg 
Commissioner of Patents. 
[Here follows printed copy of Patent 809,959. ] 
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Defendant’s Exhibit Certified Copy of File-Wrap- 
per and Contents of Patent in Suit No. 835,120. 


UNITED STATES OF AMERICA, 
DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE. 
To all to whom these presents shall come, Greeting: 


THIS 18 TO CERTIFY that the annexed is a true copy 
from the Records of this office.of the File Wrapper and 
Contents, in the matter of the Letters Patent oi Tien 
Livingstone Sulman, Hugh Fitzalis Nirkpatrick- Picard, 
and John Ballot, Number 835,120, Granted November 
6, 1906, for Improvement in Ore Concentration. 

IN TESTIMONY WHEREOF | have hereunto set my hand 
and caused the seal of the Patent Office to 
be affixed at the City of Washington, this 

[spAL.| 5th. day of December, in the year of om 
Lord one thousand nine hundred and eleven 
and of the Independence of the United 
State of America the one hundred and 
thirty-sixth. 

F A TENANT 
Assistant Commissioner of Patents. 
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2—437. 
Number (Series of 1900). 1905 Div’n, XXV. 
262,889 Div. 25 
Patent No. 835,120 (Ex’r’s Book). 4—13 


Name Henry Livingstone Sulman, Hugh Fitzalis Kirk- 
patrick-Picard and John Ballot 
of London 


6 County of 
| 2 England 


“Invention Ore Concentrators 


ORIGINAL. RENEWED. 

‘2 - Petition May 29, 1905 , 190 

oy) ftndayit mee 1s , 190 

D § Specification eis 7190 

Ss Drawing "ens , 190 

fy ddl. * Ai 06 Sa) 

= Model or Specimen not reqd — , 190 , 190 

m | First Fee Cash $15, May 29, 1905 , 190 

mee jl SC CCert. , 190 , 190 

S a | Appl. filed complete May 29, 1905 290 

< Examined Weeis B Wynne July 2.1906 7190 

<Countersigned W. W. Mortimer , 190 

xs For Commissioner. Tor Commissioner. 

5 Notice of Allowance July 6, 1906 , 190 

Final Fee Cash $20 Oct 15, 1906 , 190 

me )6ClC «Cert. As 10) , 190 

Patented November 6, 1906 
Associate Attorney Attorney Knight Bros. 

McGill Buildg 
Name Serial Number City 


3 Patent No. Date of Patent 
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JOINT. 
$15 Received APPLICATION. 
Wikive 29 31205 =\ Serial No. 262,889 Paper No. 


Chief Clerk U. S. Patent Office. 


PETITION. 


To THE COMMISSIONER OF PATENTS. 


Your Petitioners Henry LivincstronE SULMAN, 
Hucu Firzaris and KirkpatricK-Picarp and JoHN 
BALLoT, subjects of the King of England, and residents 
of London England, whose Post Office addresses are 
respectively 44, London Wall, London, E. C., 44, Lon- 
don Wall, London, E. C., and 62, London Wall, Lon- 
don, E. C. pray thateettercsPatent may be oianted te 
them, as joint inventors, for the improvements in “ORE 
CONCENTRATION.” set forth in the annexed Specifica- 
tion, and they hereby appoints Messrs Knight Bros 
McGill Bldg Washington D. C. a firm consisting of 
Hervey S Knight and Harry A Knight their Attorneys 
with full power of substitution and revocation, to prose- 
cute this application, to make alterations and amend- 
ments therein to receive the Patent, and to transact all 
business in the Patent Office connected therewith. 

Signed at London England this 17th day of May 1905 

InveENtorRS HENRY LivINGSTONE SULMAN © 

Hvueu Firzartis KirkpatricK-PIcarp 
Joun BALLotr 
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Be it known that we, HENry LIVINGSTONE SULMAN, 
HucuH Firzauis KirKpATRICK-PicarD and JoHN BAL- 
LoT, all subjects of the King of England, and residing 
in London, England, have invented certain new and 
useful improvements in ORE CONCENTRATION of which 
the following is a specification :— 

This invention relates to improvements in the concen- 
tration of ores, the object being to separate metallifer- 
ous matter, graphite and the like from gagnue, by 
imeans of oils, fatty acids or other substances which 
have a preferential afhnity for metalliferous matter 
over gangue. 

In the process described in the previous United 
States Patent No. 777,273, granted to A. E. Catter- 
mole, an amount of oil varying from 4% to 6% of the 
weight of metalliferous matter present is agitated with 
an ore pulp so as to form granules which can be separ- 
ated from the gangue. In the previous United States 
Eatrent No. ///,2/4, granted to A. E. Cattermole and 
others, a similar method of separation is employed, 
oleic acid being produced in situ in the ore pulp. 

We have found that if the proportion of oily sub- 
stance be considerably reduced, say to a fraction of 1% 
on the ore, granulation ceases to take place and after 
vigorous agitation, there is a tendency for a part of the 
oil-coated metalliferous matter to rise to the surface ef 
the-suefiace of the pulp in the form of a froth or scum. 

This tendency is dependent on a number of factors. 
Thus, the water in which the oiling is effected is prefer- 
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ably shghtly acidified by adding say a fraction of 1% 
up to 1%, of sulphuric acid or other mineral acid or 
acid salt, the effect of this acidity being to prevent 
gangue from being coated with oily substance, or in 
other words, to render the selective action of the oil 
more marked; but it is to be understood that the object 
of using acid in the pulp according to this invention is 
not to bring about the generation of gas for the pur- 
pose of flotation thereby, and the prcportion of acid 
used is insufficient to cause chemical action on the 
imetalliferous minerals present. 

Again, we have discovered that the tendency for the 
oily substance to disseminate through the pulp and the 
rapidity with which the metalliferous matter becomes 
coated is increased if the pulp is warmed. 

The formation of froth is assisted by the fine pulveri- 
sation of the ore and we find that slime mineral most 
readily generates scum and rises to the surface while 
larger particles have less tendency to be included in the 
froth. | 

The proportion of mineral which floats in the form of 
froth varies considerably with different ores and with 
different oily substances, and before utilising the facts 
above mentioned in the concentration of any particular 
ore a simple preliminary test is necessary to determine 
which oily substance yields the proportion of froth or 
scum desired. . 

The following is an example of the application of this 
invention to the concentration of a particular ore. 

An ore containing ferruginous blende, galena, and 
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gangue consisting of quartz, rhodonite, and garnet, is 
finely powdered and mixed with water containing a 
moenoneot 1% or up to 1% of aimineral acid or acim 
salt, conveniently sulphuric acid, or mine or other wat- 
ers containing ferric sulphate. To this is added a very 
small proportion of oleic acid (say, from 0.02% to 
Or on the weight of ore), the mixture is warmed eay 
to 30° to 40° C. and is briskly agitated in a cone mixer 
Or ine like, as in the processes previt-nely cited, for 
about 2% to 10 minutes, until the oleic acid has been 
brought into efhcient contact with all the mineral par- 
tieles in the pulp. 

When agitation is stopped a large proportion of the 
mineral present rises to the surface in the form of a 
froth or scum which has derived its power of flotation 
mainly from the inclusion of air bubbles introduced 
into the mass by the agitation, such bubbles or air films 
adhering only to the mineral particles which are coat- 
ed with oleic acid. The minimum amount of oleic acid 
which can be used to effect the flotation of the mineral 
imeiiie iorm of iroth may be under 01% 07 the ore 
but this proportion has been found suitable and econom- 
ical. 

ititaievore were crushed to 90 ntesl to the linear amen 
(half of which ore will pass through 150 mesh sieve) 
the froth may contain about 70% to 80% of the metal- 
liferous matter present in the ore. This froth is re- 
moved from the pulp by spitzkast, upcast, skimming, 
draining, or otherwise; after subsidence the oil-coated 
metalliferous matter removed as froth is separated 
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from any liquid which may have accompanied it and 
treated with a dilute solution of caustic alkali which 
removes the oleic acid in the form of a solution of soap. 

If desired, the oleic acid used in the first instance 
may be produced im siti in the pulp by decomposing a 
dilute soap solution with mineral acid as described in 
the previous Patent No. 777274, cited above. The oleic 
acid or other fatty acid forming the coating on the 
metalliferous matter which produces the froth, may 
give rise to insoluble soaps on the surface of the 
inetalliferous matter if soluble lime, iron or other salts 
are present in small quantity during the production, or 
on the breaking down of the froth with alkali; such 
insoluble soaps are difficult to remove and are capable 
of adhering to air and causing flotation much the same 
as the fatty acids do. 

The metaliiferous matter which did not form part of 
the froth (generally the larger particles) remains in 
admixture with the gangue in the pulp. To recover 
this, the pulp is distributed in a thin layer on a shaking 
table, convex buddle or the like, whereon the mineral is 
exposed to a free air surface, which exposure may be 
increased by the application of air blast or air jets or 
the like, and thereafter brought on to the edge or sur- 
face of liquid whereby the metalliferous matter floats 
and is separated from the gangue which sinks as de- 
scribed in the Specification of our previous United 
States Application No. 246,637, filed February 20, 1905. 

The proportion of mineral recovered in the froth 
and that recovered by table flotation may be consider- 


Butte ¢r Superior Mining Company. 198] 
Defendant’s Exhibit. 


ably varied but generally speaking the froth will sep- 
arate the slime mineral while the larger particles are 


recovered by the latter method. 


The Sa umenying drawing is a diagram of one form 
A of apparatueé-stHtable for carrying this invention into 


practice. 


erenring to Fig 1 a mixing 
A mixing ,, vessel A (of which there may be any 


number in series) is provided with a rotatable stirrer 
B. Crushed ore is fed from a hopper C into the vessel 
by a band D. A pipe E controlled by a tap [* delivers 
circuit water to the vessel, and oleic acid or other oil is 
introduced through pipe I and tap F’. The other cock 
G from the vessel A communicates through a swan- 
neck pipe H with the froth separating apparatus. 


P. 1981, L. 17, should read “ spitzkasten (say between O 
and K) the pulp may if de-” 


P. 1981, L. 18, should read “ sited be run ina thin layer 
over a smooth slightly in- ” 


as iuStrausakinanin previous 

application above referred to. 

The froth separating apparatus comprises several 
(say three) pointed boxes J*, J*, J* which open at the 
top into a horizontal channel consisting of side walls K. 
The channel has a narrow inlet K* and spreads out to a 
wide outlet, K?. The pointed boxes J’, J’, J* havé full- 
way cocks L’, 1”, L*, at the bottom leading to swan- 
neck discharge pipes M', M’, M®. An up-current of 
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from any liquid which may have accompanied it and 
treated with a dilute solution of caustic alkali which 
removes the oleic acid in the form of a solution of soap. 

If desired, the oleic acid used in the first instance 
may be produced i situ in the pulp by decomposing a 
dilute soap solution with mineral acid as described in 
the previous Patent No. 777274, cited above. The oleic 
acid or other fatty acid foriming the coating on the 
metalliferous matter which produces the froth, may 
give rise to insoluble soaps on the surface of the 
metalliferous matter if soluble lime, iron or other salts 
are present in small quantity during the production, or 
on the breaking down of the froth with alkali; such 
insoluble sents are difhcult to remove and are capable 


- « . . 
2 A eaten: 


Debating warsch tha raAmn 


ihe frotly G@enerally “the laroer navtictes . vansnewe -— 
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Resiiel to a free air surface, which exposure may be 
increased by the application of air blast or air jets or 
the like, and thereafter brought on to the edge or sur- 
face of liquid whereby the metalliferous matter floats 
and is separated from the gangue which sinks as de- 
scribed in the Specification of our previous United 
States Application No. 246,637, filed February 20, 1905. 
The proportion of mineral recovered in the froth 
and that recovered by table flotation may be consider- 
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ably varied but generally speaking the froth will sep- 
arate the slime mineral while the larger particles are 
recovered by the latter method. 


The eying drawing 1s a diagram of one form 


4 of apparatue e for carrying this invention into 
practice. 


Referring to Fig 1 a mixing 
A mixing ,, vessel A (of which there may be any 


number in series) is provided with a rotatable stirrer 
B. Crushed ore is fed from a hopper C into the vessel 
by a band D. A pipe E controlled by a tap E’ delivers 
circuit water to the vessel, and oleic acid or other oil is 
introduced through pipe F and tap F'. The other cock 
G from the vessel A communicates through a swan- 
neck pipe H with the froth separating apparatus. 

In passing from the frothing apparatus A_to the 


sired be run in a thin layer over a smooth slightly in- 
spitzkasten (say between O and K) the pulp may if de- 


——ae 


clined plane Land may be submitted to the action of a 


Gemesro! air jets in to increase the amount of 


floating metalliferous matter to umum., 


as illustrated in our previous 


application above referred to. 


The froth separating apparatus comprises several] 
(say three) pointed boxes ]', J’, J° which open at the 
top into a horizontal channel consisting of side walls K. 
The channel has a narrow inlet IX’ and spreads out to a 
wide outlet K*. The pointed boxes J’, J*, J? havé full- 
way cocks L’, L?, L*, at the bottom leading to swan- 
neck discharge pipes M’, M?, M*®. An up-current of 
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water may be led in at the bottom of each through a 
tap Ni Nee 

The boxes are all filled with circuit water; the pulp 
from the vessel A is distributed horizontally from the 
flat trough O through the inlet K'. The heavy sands 
and coarser particles of mineral sink into the first box 
J* from which they are led to a shaking table, convex 
buddle, or the like to be treated as above described. The 
niuddlings or medium sands fall into the box J* and if 
they contain any mineral, may be removed for further 
treatment by agitation. The up-current of water from 
the taps N* N* prevents the deposition of any slime in 
these boxes. The fine sands or gangue slimes settle in 
the last box J*® from which they are discharged to waste 
or further treatment. 

The slime mineral in the form of froth or scum floats 
from the liquid and is carried by the stream over the 
outlee Kao ea iatnder. P and thence to a filter O 
where the metalliferous matter is rernoved from the 
Cineimtier which is seturned to the vessel A byea 
pump R. The circuit water may be brought to the 
proper temperature by passing it through a heater 5S 
haviee a burner 5S’ before adnutting the water to the 
vessel A. 

An alternative method for the recovery of any sunk 
oiled metalliferous matter which may be deposited in 
the second and third spitzkasten is as follows: — The 
products suspended in circuit liquor are removed from 
the spitzkasten and placed in a vessel in which they are 
submitted to an additional pressure of air or other gas 


Butte & Superior Mining Company. 1983 
Detendamt sve saibit, 


of from, say, | to 2 atmospheres, or over. On relief of 
such pressure the bubbles of air, or other gas so gener- 
ated throughout the mass at once sweep to the surface 


tmereot all the metalliferous matter in the form ote 
ft A; \ froth which can Le separated as before. A 
j The nature and arrangement of the apparatus used 


17/06 
may be varied without departing from this invention. 

Wat we claim as our invention and desire to secure 
by Letters Patent 1s: — 

1. The herein described process of concentrating 
ores which consists in mixing the powdered ore with 
water, adding a small proportion of an oilv liquid hav- 
ing a preferential affinity for metalliferous matter, 
(amounting to a fraction of 1% on the orc), agitating 
the mixture until the oil-coated mineral matter forms 
into a froth, and separating the froth from the remain- 
der by flotation. 

Gee Une herein described process of concentrating 
ores which consists in mixing the powdered ore with 
slightly acidified water, adding a small proportion of 
an oily liquid having a preferential affinity for metallif- 
erous matter (amounting to a fraction of 1% on the 
ore), agitating the mixture until the oil-coated mineral 
matter forms into a froth and separating the froth 
from the remainder by flotation. 

3. The herein described process of concentrating 
ores which consists in mixing the powdered ore with 
slightly acidified water, adding a small proportion of 
an oily liquid having a preferential affnity for metallif- 
erous matter (amounting to a fraction of 1% on the 
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ore), warming the mixture, agitating the mixture un- 
til the oil-coated mineral matter forms into a froth and 
separating the froth from the remainder by flotation. 

4. Vhe herein deseribed process of concentrating 
ores which consists in finely powdering the ore, mix- 
ing it with slightly acidified water, adding a small pro- 
portion of an oily substance having a preferential af- 
finity for metalliferous matter (amounting to a fraction 
of 1% on the ore), warming the mixture, agitating the 
mixture until the oil-coated mineral matter forms into 
a froth, separating the froth from the remainder by flo- 
tation, and removing the oily coating from the mineral. 

5. The herein described process of concentrating 
ores which consists in mixing the powdered ore with 
water, adding a small proportion of oleic acid amount- 
ing to 0.02 -- 0.5% on the ore, agitating the mixture 
until the oleic acid has been brought into efficient con- 
taet with the mineral and has formed a froth therewith, 
and separating the froth from the remainder by flota- 
tion. 

6. The herein described process of concentrating 
ores which consists in mixing the powdered ore with 


a fraction of : ; 
water containing , less than 1% of sulphurie acid, add- 


ing a small proportion of oleic acid amounting to 0.02 
-- 0.5% on the ore, agitating the mixture until the oleic 
acid has been brought into efficient contact with the 
mineral and has formed a froth therewith, and separat- 
ing the froth from the remainder by flotation. 

7. The herein described process of concentrating 


ores which consists in mixing the powdered ore with 
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a fraction of 


water containing | fess-tham1/% of sulphuric acid, add- 
ing a small proportion of oleic acid amounting to 0.02 
— 0.5% on the ore, warming the mixture to 30° -- 40° 
C., agitating the mixture until the oleic acid has been 
brought into efficient contact with the mineral and has 
formed a froth therewith, and separating the froth 
from the remainder by flotation. 

8. The herein described process of concentrating 
ores which consists in finely powdering the ore, mixing 


a fraction of 


it with water containing A tess tham1% of sulphuric 
acid, adding sufficient oleic soap solution to produce 
oleic acid amounting to 0.02 -- 0.5% on the ore, warm- 
ing the mixture to 30° -- 40° C., agitating the mixture 
until the oleic acid has been brought into efficient con- 
tact with the mineral and has formed a froth there- 
with, separating the froth from the remainder by flota- 
tion, filtering off the froth and removing the oleic acid 
therefrom by treatment with an alkali. 


The herein described process of concentrating 
ores whi 


consists in finely powdering the ore, mixing 
ontaining less than 1% of sulphuric 
acid, adding suffict 


it with water 
t oleic soap solution to produce 
oleic acid amounting to O:Q2 -- 0.5% on the ore, warm- 
ing the mixture to 30° -- 40 agitating the mixture 


until the oleic acid has been brought into efficient con- 


so that the coarser minerals and sands, the finer sands 
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andthe gangue slimes successively deposit out while 
the froth ts~floated away by the current, filtering off 
the froth and remodvi 


g the oleic acid therefrom by 
treatment with an alkali an arating the coarser 
mineral from the sands by exposing 


Nov. 20/05 to air and water on a-shaking table: 


alternately 


In testimony whereof we have signed our names to 
this Specification in the presence of two subscribing 
witnesses. 

Henry LivincsTONE SULMAN 
Hucw Firzaris KirKPATRICK-PICARD 
Joun BALLot 
Two Witnesses. 
Gro J B FRANKLIN 
T. J. OSMAN 


a 
ed 
7/06 
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OATH. 
LonbDOoN 


h 
ENGLAND 


Henry Livincstone SutmMan, Hucu FITzatis 
KIRKPATRICK-Picarp and JOHN BAttot, the above 
named petitioners, being duly sworn, depose and say 
that they are subjects of the King of England and resi- 
dents of London in England, ; and that they verily be- 
lieve themselves to be the original, first, and joint in- 
ventors of the improvements in “Orr CONCENTRATION.” 
described and claimed in the annexed Specification; 
that they do not know and do not believe that the same 
was ever known or used before their invention or dis- 
covery thereof; or patented or described in any printed 
publication in any country before their invention or 
discovery thereof, or more than two years prior to this 
application; or patented in any country foreign to the 
United States on an application filed more than twelve 
months before this application; or in public use or on 
sale in the United States for more than two years prior 
to this application; and that no application for patent 
on said improvements has been filed by them or their 
representatives or assigns in any country ‘foreign to 
the United States, except as follows: Great Britain No. 
7803, dated 12th April 1905, and Australia. 

Henry LIVINGSTONE SULMAN 
HucwH Firzaris KiRKPATRICK-PICARD 
Joun Batior 

Sworn to and subscribed before me this 17 day of 
May, 1905 by all three Deponents 
(Notarial Seal) G. F. WarREN, 

[Revenue Stamp. | : Notary Public 
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CONSULATE-GENERAL OF TIIE UNITED STATES OF AMER- 
(CA FOR GREAT Briratn & JRELAND AT LONDON. 


I, Richard Westacott, Vice and Deputy Consul-Gen- 
eral of the United States of America at London, Eng- 
land do hereby make known and certify to all whom it 
may concern that George Frederick Warren, who hath 
signed the annexed Certificate, is a Notary Public, duly 
admitted and sworn and practising in the city of Lon- 
don, aforesaid, and that to all acts by him so done full 
faith and credit are and ought to be given in Judicature 
and thereout. 

In Testimony Whereof, I have hereunto set my hand 
and affixed my Seal of Office at London aforesaid, this 
Nineteenth day of May in the year of our Lord One 
Thousand Nine Hundred and five. 

(Consular Seal) Vice and Deputy Consul-General. 
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Divezs, oom 315 Paper No. 1 
Address only “The Commissioner of Patents, Wash- 
inetonge Dae. 


All communications respecting this application should 
give the serial number, date of filing, 
and title of invention. 


M. E. C. DEPARTMENT OF TILE INTERIOR 
WNT STATES PATENT OnE ter 


\VASHINGTON, 1). C Aveust 9170s 
Mailed aa 


SULMAN, KIRKPATRICK-PicArD AND BALLOT, 

Care Knight Bros., 

City. 

Please find below a communication from the Exami- 
NER in charge of your application. # 262,889, filed May 
29, 1905, for Ore Concentration. 

PIT AtuEN 
Commissioner of Patents. 


Date is required as to the Australian application re- 
ferred to in the oath; such data should be supported by 
affidavit. The filing date of the application referred to 
in line 6, page 5 should be inserted. The jetting means 
(last two lines, page 5) are required to be illustrated, 
as is also the apparatus for the alternative procedure 
described in the second paragraph of page 7, as well as 
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the shaking table form recited in claim 9. The particu- 
lar apparatus should not be made an essential of a 
process claim such as the 9th. 
Lewis B. WYNNE 
Examiner, 
Division XXV. 
Th dee Wigenessiaicit 


Patent Office Serial No. 262,889 Paper No. 2 
Nov 20 1905 
Division XXV. 

AMENDMENT. 


Inventors Sulman, Picard and Ballot. 
Invention: Ore Concentration. 


Filed) Maye20) 1205 Serial No. 262,889 
Hon. CoMMISSIONER OF PATENTS, 
Sar 


The above named application is hereby amended as 
follows: 

The Australian application was not filed at the time 
of filing of this application. 

Page 5, to the end of line 6, add “filed February 20, 
00>" 

Page 6, to the end of line 1, add 

—as illustrated in our previous application above 
referred to—. It is thought that the requirement as to 
the showing of the jetting means should be waived in 
view of this amendment. 
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An additional drawing will be filed showing the alter- 
native procegdure described on page 7. 
Claim 9, lines 17 and 18, cancel ‘ton a shaking table” 
Respectfully submitted, 


WASHINGTON, D. C,, KNIGHT Bros. 
Ee vovember 18, 1905; Attorneys. 
2—260 
iv, 25 Room 315 Papen. ome 
Address only ‘“The Commissioner of Patents, Washing- 
Goi IDE Cee 


All communications respecting this application should 
give the serial number, date of filing, 
and title of invention. 


M. E. C. peEPARTMENT OF THE INTERIOR 
Wire D STATES PATENT OFFICE 
Wasuincton, D. C., November 23, 1905. 


MAILED. ce re a 
SULMAN, KIRKPATRICK-PICARD AND BALLOT, 
Care Knight Bros., 
City. 

Please find below a communication from the ExAmt- 
NER in charge of your application. # 262,889, filed May 
29, 1905, for Ore Concentration. 

F, I. ALLEN 
Commissioner of Patents. 


Case as amended November 20, 1905, further con- 
sidered. 
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the shaking table form recited in claim 9. The particu- 
lar apparatus should not be made an essential of a 
process claim such as the 9th. 
Lewis B. WYNNE 
Examiner, 
Division XXV. 
Ter MircHe 


Parent Ofnce Serial No. 262,889 Paper No. 2 
Nov 20 1905 
Division XXV. 

AMENDMENT. 


Inventors Sulnampeicard and Ballot. 
Invention: Ore Concentration. 


Filed Maya2Oal 0s Serial No. 262,889 
Hon. CoMMISSIONER OF PATENTS, 
Sr: 


The above named application is hereby amended as 
follows: 

The Australian application was not filed at the time 
of filing of this application. 

Page 5, to the end of line Opada’ tiled) Mehmaary. 20, 
1057 

Pace 6, to the end or limes add 

—as illustrated in our previous application above 
referred to—. It is thought that the requirement as to 
the showing of the jetting means should be waived in 
view of this amendment. 


Butte & Superior Mining Company. Loon 
Defendant’s Exhibit. 


An additional drawing will be filed showing the alter- 
native procegdure described on page 7. 
Claim 9, lines 17 and 18, cancel “‘on a shaking table” 
Respectfully submitted, 


WASHINGTON, D. C., KNIGHT Bros. 
P. November 18, 1905. Attorneys. 
2—260 
Div. 25 Room 315 Paper Nows 
Address only ““The Commissioner of Patents, Washing- 
evel We Ge 


All communications respecting this application should 
give the serial number, date of filing, 
and title of invention. 


M. E. C. DEPARTMENT OF THE INTERIOR 
Mite SlATES PATENT OF Fie 


WasHincron, D.C, November 235t Gs 
MAILED. i‘ Ne 


SULMAN, KIRKPATRICK-PICARD AND BALLOT, 

Care Knight Bros., 

City. 

Please find below a communication from the Examt- 
NER in charge of your application. # 262,889, filed May 
2771905, for Ore Concentration. 

Fo PALE 
Commissioner of Patents. 


Case as amended November 20, 1905, further con- 
sidered. 
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The amendment inserted at the end of line 1, page 6, 
is nothing more than a reference to another application 
for details which should appear in this case. Such ref- 
erence is not permissible. Illustration of the jetting 
means will therefore be insisted upon. It is required 
that the expression “water containing less than 1 per 
cent of sulphuric acid” be replaced by one more definite 
in such claims as contain the expression. It may mean 
water without a trace of sulphuric acid. It 1s suggested 
that “water containing a fraction of 1 per cent of sul- 
phuric acid” be substituted. 

The drawing should be filed at once. A complete 
response to an action dealing with formal matters must 
include response to every item. 

Lewis B. WYNNE 
Examiner, Division XXV. 
TY. FL Mutehell 
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Amend’t and Oath 
Serial No. 262,889 Paper No. 4 


Application Room Patent Office 
Apr 17 1906 Apr 18 1906 
ieee atent Ofhce. Division XXV. 
oom INO, 31 5. 

AMENDMENT. 
Inventor: Sulman, Kirkpatrick-Picard & Ballot 
Invention: Ore concentration. 

meriled May 29, 1905. Ser. No. 262837) 


Hon. CoMMISSIONER OF PATENTS, 
Sir i— 


The above-named application is hereby amended as 
follows :— 

A new oath is filed herewith. 

Wie’ Hxaminer will kindly place “Fig. I onthe 
original sheet. 

Add the sheet of drawing filed herewith. 

Referring to the original specification, on page 5, 
cancel lines 13, 14 and 15 and insert the following: 


“In the accompanying drawings, 

“Figure 1 is a diagram in perspective illustrating 
one form of apparatus suitable for carrying this inven- 
tion into practice, and, , 

“Figure 2 represents is perspective an apparatus for 
carrying out a secondary step in the process.” 


A} 


A? 
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Page 5, line 16, change “A mixing” to Referring to 
Fig. la mixing 
Pacce7eiiie (9 atte sbetore @milcctnr [This idea 1s 


10t claimed broadly in this case but forms the subject 
matter of an application filed by us on January 9, 1906, 
Seman 273.520. 


On page 7 of the original specification, three lines 
from the bottom, add: 


Referring to Fig. 2, a mixing vessel a (of which 
there may be several) in series) is provided with a 
rotatable stirrer b. Crushed ore or similar finely divid- 
ed mineral is fed into the vessel a. A pipe c controlled 
by a tap c’ delivers circuit water to the vessel and in 
cases where oil is used, the oil is introduced through 
the pipe d in quantity sufficient to produce a thin coat- 
ing of oil on these mineral particles for which oil has 
an affinity. 

The pulp mixed with oil escapes over the lip of the 
discharge conduit a’ and passes through the pipe a? 
to a pump e. Hence the pulp is pumped through dis- 
charge pipe e’ into the closed chamber f which is con- 
structed to withstand a considerable internal pressure 
and is provided with a safety valve f’, the pressure 
gauge f*?, and a gauge glass f® to indicate the level of 
he pulp in the chamber. An outlet pipe g having a 
‘ock g’ leads to a series of spitzkasten f filled with 

ircuit water. 

The operation is as follows: 

The cock g’ is closed; pulp is pumped into the cham- 


° 
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ber f which contains air or other gas and the pump- 
ing 1s continued until the pressure in the chamber 
rises to, say, 50 to 100 Ibs. per square inch. The 
pressure is sufficient to cause the air-or other gas to be 
dissolved to a considerable extent in the pulp. After 
the lapse of a few minutes for the due solution of the 
compressed air or a portion of it by the pulp or the 
liquid, the cock g is opened and the pulp ts discharged 
into the open spitzkasten /: where the liquid is of course 
under atmospheric pressure. The pump e may be 


during 


stopped ,. fmrme-this discharge. 

The whole of the mineral to which air bubbles are 
attached, say the oiled, mineral, at once rises tome 
surface as a coherent scum or froth. A surface cur- 
rent of water is maintained in the spitzkasten and 
the floating material is thus removed and separated 
from the gangue which remains sunk or suspended in 
the liquid. 


3? 


-+- Page 5, cancel from and including “may” line 3, 
to and including “maximum” page 6, line 1. 

Paco caticel the insert at the end of line aye pace: 

Claims 6, / and 8, line 3, change lessmiinam stoma 
fraction of 

Crnceleciaim 9. 

Insert the following claims: 


9. The process of concentrating powdered ores 
which consists in separating the mineral from the 
gangue by coating the mineral with oil in water con- 
taining a small quantity of oil, agitating the mixture 
to form a froth, and separating the froth. 


Canceled 
June 29/06 


Canceled 
June 15/06 
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10. The process of concentrating powdered ores 
which consists in separating the mineral from the 
gangue by coating the mineral with oil in water con- 
taining a small quantity of oil, warming the mixture, 
agitating the mixture to form a froth, and separating 
the froth. 

11. Vhe process of concentrating powdered ores, 
which consists in separating the mineral from the 
gangue by coating the mineral with oil in water con- 
taining a small quantity of oil, and a quantity of acid 
insufficient to cause chemical action on the metallifer- 
ous minerals present, agitating the mixture to form a 
froth, and separating the froth. 


e process of concentrating powdered ore 
which consists 7 
gue by coating the mineraissuith oil in water contain- 
ing a fraction of 1% of oil on the ore~and recovering 


the oil coated minerals. 


12 42 The process of concentrating powdered 
ore which consists in separating the minerals from 
gangue by coating the minerals with oil in water 
containing a fraction of 1% of oil on the ore, agitating 
the mixture to cause the oil coated mineral to form a 
froth, and separating the froth from the remainder of 
Me mixture: 


e herein described process of concentrat- 


ing ores which Consists in mixing powdered ores with 
water, adding.a small propdrtiex_of oily liquid having 


iD 


1 preferential affinity for metalh matter, 


(amounting to a fraction of 1% on the ore) agitan 
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the mixture until part of the oil-coated mineral mat- 
ter foi 


into a froth, removing the froth, subject- 
ing the remaim ulp to the action of a compressed 
gas in a closed cham and thereafter relieving the 
pressure whereby gaseous bubDhs 
pulp and raise the oil-coated mineral 


surface. 


Respectfully submitted, 


Knicut Bros 
Wasu. D. C. Attorneys. 
April 14, 1906. 
ce 


Kingdom of Great Britain and Ireland 
City of London, England. a 

Henry LivincstoNE SuLtMAN, HucGuH_ FItTzatis 
KrrKpatrick-Picarp, & JouNn BALLot, being sworn, 
depose and say that they are subjects of the King of 
England, and residents of London, England, that they 
verily believe themselves to be the original, first and 
joint inventors of the improvement in Ore Concentra- 
tion described and claimed in the application filed 
May 29, 1905, Ser. No: 262889,” that they do not 
know and do not believe that the same was ever known 
or used before their invention or discovery thereof, 
or patented or described in any printed publication in 
any country before their invention or discovery,ormore 
than two years prior to this application, or patented 
in any country foreign to the United States on an ap- 
plication filed more than twelve months before this 
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application, or in public-use or on sale in the United 
States for more than two years prior to this applica- 
tion; and that no application for patent on said im- 
provement has been filed by them or their representa- 
tives or assigns in any country foreign to the United 
States, except as follows:— 
Great Britain, April 12th, 1905, under No: 7803. 
Henry LIvINGSTONE SULMAN 
Hua Firzaris KirKPATRICK-PICARD 
Joun BALLOT 


Sworn to and subscribed before me this 3rd day of 
January, 1906 

(Consular Seal) Rrcnarp WESTACOTT 
Vice and Deputy Consul-General of the United States 

of America at London, England. 
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2-260 


Divezs Room 315 Paper Now 


Address only “The Commissioner of Patents, Wash- 
instomeee. C.) 
All communications respecting this application should 
ive the serial number, date of fling: 
and title of invention. 


irs. C. 
DEPARTMENT OF TIIE INTERIOR 


WOITED SPYTES PATENT OFFICE 
IN ASHINGTON, D. CAipril: 20,3190) 


igs ‘ee 66 


MAILED. 


SULMAN, KIRKPATRICK-PICARD AND BALLOT, 
Care ment Bros., 
City. 


Please find below a communication from the [x- 
AMINER in charge of your application. #262,839, filed 
May 29, 1905, ior Ore Concentration. 

Fee 
Comniissioner of Patents. 


Case amended April 17, 1906, further considered. 


” 


“Turing,” last line, page 2 of the amendatory paper 
should be corrected. The data as to the cancellation 
directed on page 5 are incorrect; said amendment can- 


not be made until corrected data are furnished. 
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In presenting claim 14, applicants make a change of 
election in shifting from the shaking-table step of orig- 
inal claim 9 to the air compression and flotation step. 
This change is made after the case has been twice 
acted on by the office, and is too late. Said claim 14 
is required to be canceled. Applicants may, if they so 
desire, restore original claim 9. 

Lewis B. WYNNE 


T. F. Mitchell Examiner, ive. ove 

Application Room  ) Patent Once 

Apr 24 1906 Apr 25 1906 

U. S. Patent Office. Division XXV. 

rooms No, 315 Serial No, 262889 Paper No. 6 
AMENDMENT 

Inventors: Suliman, Preardee Ballot. 

Invention: Ore Concentration. 

Ialediviag= 29, 1905. Serial No. 262,889. 


Hon. COMMISSIONER OF PATENTS, 
Sa 

The above named application is hereby amended as 
follows: 

In the amendment filed April 17th, page 2, last line, 
change “furing”’ to during 

Page 5, cancel matter beginning “and may” line 29 
and ending page 6, line 1, with “maximum” 

Insert the following claims— 
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13— t+t5. The herein described process of concen- 
trating ores which consists in finely powdering the 
ore, mixing it with water containing less than 1% 
of sulphuric acid, adding sufficient oleic soap solution 
to produce oleic acid amounting to 0.02-0.5% on the 
ore, warming the mixture to 30°-40°C., agitating the 
mixture until the oleic acid has been brought into ef- 
‘cient contact with the mineral, and has formed a froth 
with the finer mineral, distributing the mixture on the 
surface of a current of water running over columns 
of water, so that the coarser minerals and sands, the 
‘ner sands and the gangue slimes successively deposit 
out while the froth is floated away by the current, fil- 
tering off the froth and removing the oleic acid there- 
from by treatment with an alkali and separating the 
coarser mineral from the sands by exposing them al- 
ternately to air and water. 


We think the Examiner will upon reconsideration 
not hold that claims 14 and 15 are alternative. 

Beginning page 6, line 15, applicant states that the 
material of the first spitzkasten is treated on the shak- 
ing table, while in lines 12 et seq, page 7, he states 
that the material of the second and third spitzkasten 
is treated by the process set forth in claim 14. It will 
thus be seen that the two steps may be employed to- 
gether and, therefore, are not alternative. 

Respectfully submitted, 
KNIGHT Bros 

Wasuincton, D. C.,, Attorneys. 
April 23, 1906. 
Pe. 
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2-260 


Div Zoe Como l Paper No. 7 


Address only “The Commissioner of Patents, Wash- 
boreevoin, ID. (Ca 


All communications respecting this application should 
give the serial number, date of filing 
and title of invention. 
M. E, C. 
DEPARTMENT OF THE INTERIOR 


UNIVED STATESePAT EN TOREICE 
Wasuincton, D. C., April 26, 1906. 


ce é ig 


MAILED. 


SULMAN, KIRKPATRICK-PICARD AND BALLOT, 

Care Knight Bros., 

City 

Please find below a communication from the Ex- 
AMINER in charge of your application. #262,889, filed 
May 297 1705, for Ore Concentration. 

Pe ALEEN 
Commissioner of Patents. 


Case as amended April 24, 1906, further considered. 
Applicants are again and finally required to cancel 
claim 14. Applicants specifically state that the meth- 
od thereof is alternative with that covered by claim 
15, and the fact that one may be substituted for the 
other for the treatment of part does not make them any 
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the less alternative and independent processes. The 

next step must be either compliance with this require- 


ment or appeal to the Board of Examiners-in-Chief. 
Lewis B. WYNNE 


Examiner, 
eee Mitchell Div. XXV. 
Application Room Patent Office 
June 15 1906 June 16 1906 
eo. Patent Office. Division XXV. 
Room No. 315. Serial No. 262,889 Paper No. 8 


AMENDMENT 


Inventors: Sulman, Kirkpatrick-Picard & Ballot, 
Invention: Ore Concentration. 


Piledevilay 29, 1905. ser. Non 2Z07 3e0) 


Hon. CoMMISSIONER OF PATENTS, 

Sir :— 

The above-named application is hereby amended as 
follows— 

Cancel claim 14 and adjust the numerals of the re- 
maining claims. 

Respectfully submitted, 
KnicHT Bros 

Wasu. D. C. Attorneys. 
June 15, 1906. 
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2-260 


Dives Zor eh Geim 315 Paper Nowe 
Address only “The Commissioner of Patents, Wash- 
Ing toile ea. 

All communications respecting this application should 
give the serial number, date of filing, 
and title of invention. 

MAK. C. 
DEPARTMENT OF THE INTERIOR 


UNITED SAT ESee ENT OFBIGE 
WasHineTon, D.C. June 1a) 1900: 


MAILED. i an 
SULMAN, KIRKPATRICK-PICARD AND BALLOT, 

Care Knight Bros., 

Citse 

Please find below a communication from the Ex- 
AMINER in charge of your application. #262,889, filed 
May 29, 1905, for Ore Concentration. 
F. I. ALLEN 


Commissioner of Patents. 


Case as amended Jaune 15, 1906, further considered. 

Claim 12 is rejected in view of 763,260, Cattermole, 
June 21, 1904; or 793,808, Sulman et al., July 4, 1905, 
Washers (H), as expressing merely a difference of 
degree thereover as to the proportion of oily matter 
employed. Lewis B. WYNNE 

Examiner, 

T. F. Mitchell Div, XX 
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Application Room Patent Office, 
June 29 1906 Jun 30 1906 
aor atent Office Division XXV. 


Serial No. 262889 Paper No. 10 
Room No. 315 


AMENDMENT. 


Inventors: Sulman, Picard & Ballot. 
Invention: Ore Concentration. 
Filed May 29, 1905. Serial No. 262,889. 


Hon. CoMMISSIONER OF PATENTS. 
O17 

The above named application is hereby amended as 
follows: 

Cancel claim 12 and adjust the numerals of the re- 
maining claims. 

Respectfully submitted, 
Knicut Bros 

Wasiincton, D. C., June 28, 1906. - Attorneys. 
P. 
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A. R. 
Issue Division. Serial No. 262,889 


All communications should be addressed to ‘“The Com- 
missioner of Patents, Washington, D. C.” 


DEPARTMENT OF THE INTERIOR, 
UNITE DEST wiis PAITENIVOR IG 
WasutncTon, D. C., July 6, 1906 


Henry L. SuLMAN, HucH F. KIRKPATRICK-PICARD 

AND JOHN BALLOT, 

% Knight Bros, 
City. 
oe 

Your APPLICATION for a patent for an IMPROVE- 
MENT IN OrE CONCENTRATION, filed May 29, 1905, 
has been examined and ALLOWED. 

The final fee, Twenty Dollars, must be paid, and the 
Letters Patent bear date as of a date not later than 
SIX MONTIIS from the time of this present notice of al- 
lowance. 

If the final fee is not paid within that period the pat- 
ent will be withheld, and your only relief will be by a 
renewal of the appplication, with additional fees, un- 
der the provisions of Section 4897, Revised Statutes. 
The office aims to deliver patents upon the day of their 
date, and on which their term begins to run; but to 
do this properly applicants will be expected to pay their 
final fees at least TWENTY DAYS prior to the conclusion 
of the s1x months allowed them by law. The printing, 
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photolithographing, and engrossing of the several pat- 
ent parts, preparatory to final signing and sealing, 
will consume the intervening time, and such work will 
not be done until after payment of the necessary fees. 

When you send the final fee you will also send, pis- 
TINCTLY AND PLAINLY WRITTEN, the name of the IN- 
VENTOR and TITLE OF INVENTION AS ABOVE GIVEN, 
DATE OF ALLOWANCE (which is the date of this circu- 
lar), DATE OF FILING, and, if assigned, the NAMES OF 
THE ASSIGNEES, 

If you desire to have the patent issue to ASSIGNEES, 
an assignment containing a REQUEST to that effect, to- 
gether with the FEE for recording the same, must be 
filed in this office on or before the date of payment of 
final fee. 

After issue of the patent uncertified copies of the 
drawings and specifications may be purchased at the 
price of FIVE CENTS EACH. The money should accom- 
pany the order. Postage stamps will not be received. 

Respectfully, 
F, I. ALLEN, 
Commissioner of Patents. 


In remitting the final fee give the serial number at 
the head of this notice. 
Uncertified checks will not be accepted. 
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2—327. 


$20.°° Received 
Oct 16 1906 H 
Gimer- Clerk ties Patent Oltice: 


MEMORANDUM OF FEE Paip at UNITED STATES 
PATENT OFFICE. 


(Be careful to give correct Serial No.) 


Serial No. 262889 , oo 

Inventor: HH. L. Sulman, H. T. Kirkpatrick Picard 
& J. Ballot | 

Patent to be issued to 

Naine of invention, as allowed: Ore Concentration 

Date of payment: Oct 16 1906. 

Fee: $20°° 


Date of filing: May 29-05 
Date of circular of allowance: July 6 06 

The Commissioner of Patents will please apply the 
accompanying fee as indicated above. 
Knicut Bros. 
Attorney. 
Send patents to Knight Bros 

McGill Bldg 
City 
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JMH 2—191. Serial No.262889 


Address only “The Commissioner of Patents, Wash- 
ington, Dae 


DEPARTMENT OF TIIE INTERIOR 
ONITED STATES PATENT ©F Fie 
WasHINGTON, D. C., Oct. 18, 1906. 


Henry Livincstone SutmMan,Hucn Fitzaris KirK- 
PATRICK-PicarD AND JotiN BA. ort, 
c/o Knight Bros., 
McGill Building, 
Washington, D. C. 


Su 


»You are informed that the final fee of TwENTy 
DOLLARS has been received in your application for Im- 
provement in Ore Concentration. 
Very respectfully 
B. 1 AEN 
Commissioner of Patents. 


[Here follows printed copy of Patent 835,120. ] 
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1905 83. MILES; 
Ore and Coal: 
CONTENTS: Washers. 


ie Ttiat 
Application papers. 
Ie etter yitie 2) 1905 
2. Amendment Nov. 20, 1905 
Letter Noy. 23, 1905 

and Oath 
4. Amend’t A Apr 17 1906. 
5. Letter Apr-20ao0G: 
6. Amendt B. Apr-24, 1906. 
(ow Eectier 2 p1-26,5 1906 
8 
2 


2 


Amendment June 15, 1906 
ke, june 1S mocG 
10. Amendment June 29, 1906. 


TITLE: 


Improvement in Ore Concentration 
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Defendant's Exhibit Certified Copy of File-Wrap- 
per and Contents of Hirby Patent No. 838,626. 


CIMITED STATES R@ime Vr kiG es 
DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE. 
To all to whom these presents shall come, Greeting: 


Tus Is TO CERTIFY that the annexed is a true copy 
from the Records of this Office of the File Wrapper 
and Contents, in the matter of the Letters Patent of 
Edmund B. Kirby, Number 838,626, Granted Decem- 
ber 18, 1906, for Improvement in Separating-Tanks. 

IN TESTIMONY WHEREOF I have hereunto set my 

hand and caused the seal of the Patent 
Office to be affixed at the City of Washing- 
ton, this 3rd day of June, in the vear of 

[seAL.] our Lord one thousand nine hundred and 

twelve and of the Independence of fthe 
United States of America the one hundred 
and thirty-sixth. 
KF A TENNANT 
Acting Commissioner of Patents. 
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Number (Series of 1900). 1903 Div 25 
185,475 (Ex’r’s Book). 43-115 
Fatent No» 633 626 
Name Edmund B. Kirby, 
of Rossland, 
State of Canada 
Invention Separating Tank, 


os ORIGINAL. RENEWED. 
— | Petition Dec, I7aloe: 2190 
"= | Affidavit ae aleve , 190 
| Specification 1 ELOOS , 190 
.| Drawing 2 shts SS SETOUS , 190 
= | Model or Specimen Not req’d  , 190 , 190 
‘eo birst Hee Cash Giist? Dec. 17, 1903 ee 
o Sle oe Cert , 190 , 190 
“= & | App filed complete Dec 17, 1903 , 190 
Examined Lewis B. Wynne, May 21st 1906 eo 
Countersigned R IX Grant , 190 
_ For Commissioner. For Commissioner. 
> Notice of Allowance May 24, 1906 290 
pa iinal Mee" Cash , 19 , 190 
pa ee@ert, $20 Nov. 24, 1906  , 190 
yearned December 18, 1906 
5 Nov. 24, 1906, 
2 Sud 
Q Associate Attorney Thurston, Bates 


and Woodward Attorney Thurston & Bates 
1028 Soc. for Sav. Bldg. 
Cleveland, Ohio. 
3 Name Serial Number 
Patent No. Date of Patent 
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$15—Received 

Ck Dec 17 1903 

Cintemelerk L ZA 

U. S. Patent Office Dec. 15, 1903. 


COMMISSIONER OF PATENTS, 
Washington, D. C. 


Dear Sar:-— 


In the matter of the application about to be filed by 
Edmund B. Kirby, for Separating Tanks, executed 
December 4, 1903, we hand you herewith by mail the 
following :— 

Petition and Power of Attorney, 

Specification, 

Oath, 

Two Sheet of Drawings. 

Government Fee: $15.00 enclosed in our check. 
Yours truly, 
Trurston & BATES. 


Mal Room Serial No. 185.475 Paper No. % 
Wee 7 1903 Application. 1903 
ie omiatent Office. 


To THE COMMISSIONER OF PATENTS: 


Your petitioner, Edmund B. Kirby, a citizen of the 
United States residing at Rossland, in the Province 
of British Columbia, and Dominion of Canada, whose 
Post Office address is Rossland, British Columbia, 
Canada, prays that Letters Patent may be granted to 


Apr. 4/05 
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him for the improvement in SEPARATING TANKS, set 
forth in the annexed specification. 

And he hereby appoints the firm of Thurston & 
Bates, (Reo. 41130), of Cleveland, Ohio (@caidsinen 
consisting of E. L. Thurston and Albert H. Bates) his 
attorneys, with full power of subtsitution and revoca- 
tion, to prosecute this application, to make alterations 
and amendments therein, to sign the drawings, to re- 
ceive the patent, and to transact all business in the 
Patent office connected therewith. 

Signed at Northport, in the County of Stevens and 
State of Washington, this fourth day of Dec. 1903 

EpMuNpD B Kirsy 


SPECIFICATION. 
To ALL WHOM IT MAY CONCERN: 


Be it known that I, Edmund B. Kirby, a citizen of 
the United States, residing at Rossland, in the Prov- 
ince of British Columbia and Dominion of Canada, 
have invented a certain new and useful improvement 
in SEPARATING Tanks, of which the following is a full, 
clear and exact description, reference being had to the 
accompanying drawings. 

The object of this invention is to effect with sub- 
stantial completeness, the seggregation of those pul- 
verized mineral particles which have a preferential ad- 
hesion for water from those which have a preferential 
adhesion for a liquid immiscible in water,—for ex- 
ample oil or a solution of bitumen in kerosene. This 
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invention is for the treatment of the charge after the 
pulverized mineral, the oil or solution and the water 
have been thoroughly mixed together, whereby nearly 
all of the mineral particles which exhibit adhesive 
preference for the oil or solution have been coated 
therewith. The invention is most useful when used 
to carry on one step of a process of my own invention, 
wherein the immiscible liquid employed is thin and 
light, as for example, a solution of bitumen in kero- 
sene. But the invention is also useful with oil pro- 
cesses for separating mineral particles. This inven- 
tion, which relates to the separator tank and its co- 
operating adjuncts, may be here summarized as con- 
sisting in the construction and combinations of parts 
shown in the drawing and hereinafter described, as 
definitely set forth in the clainis. 

In the drawing figure 1 is an elevation partly in ver- 
tical section of an apparatus embodying my invention. 
Mieure 2 is a plan view thereoi; Figure 3 is a vertical 
sectional view of the agitator shaft and a part of one 
side of the tank; and figure 4 is a sectional plan view 
of the said shaft and one of the agitator arms secured 
thereto below the section line. 

The tank A is preferably cylindrical. Into it is to be 
charged the materials to be separated, to wit, pulverized 
ore, water, and some liquid lighter than water and 
immiscible therein, which will adhere only to the 
metallic mineral part of the pulverized ore,—said ma- 
terials having, preferably, been thoroughly mixed in 
another tank. The immiscible liquid may, as stated, be 
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oil, or a light hydrocarbon, or a solution of bitumen in 
a light hydrocarbon. The apparatus was especially 
designed for use with a charge consisting of ore, wa- 
ter and solution of bitumen in kerosene,—and there- 
fore, the immiscible liquid will, for convenience of de- 
Scription, be reterred to heréimvas the ‘solution sinc 
charge should be very fluid, and should preferably con- 
tain three or four times as much water as mineral,— 
some of which water may be added to the mixture after 
it has been transferred to the tank A. 

Most of the solution and the solution-coated mineral 
particles rise immediately to the surface, from which 
they may be skimmed; but considerable quantities of 
the solution-coated concentrates are enveloped by and 
entrapped in the sands which settle to the bottom of the 
tank. For the primary purpose of freeing these par- 
ticles from the sand and permitting them to float on 
the surface, the vertical rotating agitator shaft B, and 
its adjuncts, are provided. Arms D are secured to this 
shaft near the bottom of the tank; and as the shaft 
slowly rotates they gently lift the mass of sands from 
the bottom and overturn it, and prevent it from pack- 
ing, and thus permit the solution-coated particles to 
escape and float to the surface. These arms D are 
provided near their outer ends with lifting plows E 
whose front faces are set at an angle of about 45 de- 
grees. To these arms. between the plows and the 
central shaft B, are secured inclined scraper blades F 
which act to gradually push the material outward into 
the path of the plows. 
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It is very desirable that some gas, preferably air, 
shall be blown into the charge near the bottom there- 
of. This gas assists in agitating the charge, but its 
chief value is in the assistance it renders in floating 
the solution-coated particles to the surface. It is clear 
that some of these particles may be so large and heavy 
that the coating thereon may not be able to buoy them 
up,—this being especially true in case the liquid used 1s 
thin and light,—as the kerosene-bitumen solution. The 
gas bubbles, however, not only tend to attach them- 
selves to the solution-coated particles and to buoy 
them up, after the fashion of balloons, but the water 
is caused to dissolve the gas to its maximum capacity. 
This dissolved gas tends to again separate from the 
water, and attach itself in minute globules to the so- 
lution-coated particles, thus buoying them up and 
assisting their flotation. It is thought that any gas 
which will not chemically combine with the charge 
may be employed in the manner and for the purpose 
stated, but it is definitely known that air, carbon di- 
oxide, hydrogen, and marsh gas may be; ‘used,—air 
appearing to be rather the most efficient as well as 
the cheapest. 

This gas may be injected in any way, and by any 
means; but very efficient means for this purpose are 
shown in the drawings,—said means consisting gen- 
erally in making the shaft B and arms D hollow, and 
providing the latter with discharge openings, and 
blowing the gas down through the shaft. The specific 
construction is as follows: The head of the shaft above 
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the driving gear b* 1s provided with a solution and air 
box G which remains stationary while the shaft re- 
volves, and is supplied by the solution pipe H and air 
‘pipe L. The box rests on the rotating shoulder b 
of the shaft B, and is held down to a tight joint by the 
collar b’ and lock nut cap b*. Through the hollow shaft 
B extends a small solution pipe K the upper end of 
which is firmly inserted within the upward extension 
of the shaft and moves with, and as a part of it.. Air 
enters the annular chamber g in said box, passing 
through a set of apertures ¢”’ to the interior of shaft 
B. The solution enters a small annular chamber g” 
from which it passes by aper{tures g” into the top of 
the central pipe K. Dhewairecurrent for the charee 
_ passes down through the shaft into the hollow arms D 
from which it passes out through drop pipes d. The 
solution is delivered from the pipe K to a series of 
radiating pipes k, which are secured to the arms D, 
and is discharged from branch pipes k’. This solu- 
tion tends to attach itself to those particles, not al- 
ready coated, but which it will adhere to, and thus as- 
sists their flotation. The introduction of air and so- 
lution renders the separation substantially complete, 
that is to say it causes substantially all of the particles 
which exhibit preferential adhesion for the solution to 
become coated thereby and floated to the surface. 
The shaft B at its lower end has a stepped bear- 
ing which is supported on a pedestal M, provided 
with a wooden block m, which supports the moving 
wear plates m’ of the shaft. Lubricating water, un- 
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der pressure, is introduced through the pipe O and 
finds 
anges its way out from the bearing into the tank. The 


sides b’ of the shaft are carried down below the bear- 
ing so as to leave an annular space between them 
and the pedestal. This annular space is intended to 
constitute an air bell designed to assist the lubricating 
water in excluding sand from the bearing. The 
air supplied to it is maintained by a small stream 
of air which escapes beneath the bell through the 
pipe ©’. 

A spiral skimming bar P (two are shown) which 
is preferably secured to the rotating shaft B so as 
to extend through the floating layer of concentrates, 
solution and air bubbles, acts to direct this floating 
layer into the settling chamber R, and to overflow 
outlet a’. This chamber is separated from the rest 
of the tank by a partition r, the upper edge of which, 
between the points 7 and 1’, is submerged sufficiently 
to allow the floating layer and some of the muddy 
water to pass over it, while the edge of this partition, 
between the points r and r’, is raised above the liquid 
so as to retain everything passing into it. There is 
an overflow outlet a® from this settling chamber 
through the side of the tank,—which outlet is partly 
surrounded by the elevated part of this partition? 

Owing to the agitation within the tank, caused by 
movement of the arms and the rising air bubbles, 
the water even near the top is not clear, but turbid 
or muddy with slimes or fine particles of the non- 
coated minerals, which do not settle rapidly enough 
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to get out of the way. The floating concentrates 
are carried mainly at the lower surface of the float- 
ing layer where it is in contact with the water. The 
bottom of the overflow outlet must be below the sur- 
face level of the water in order to clear them, and 
must therefore allow a portion of the water to pass 
out with the skimmings. This muddy water would 
therefore carry its suspended particles of the worth- 
less minerals, which would make the concentrates 
impure. 

The settling and washing chamber is designed to 
lessen or prevent this evil. As the floating material 
passes over its submerged edge it escapes from the 
swift current and rising air bubbles, so that in its 
comparative quiet the slimes have a better opportunity 
to settle out of the way. The box is divided into 
compartments by submerged partitions r*, as shown. 
each compartment terminating in a hopper shaped bot- 
tom, with discharge openings r° through which the 
settled slimes may pass out again into the tank. Pro- 
jecting shields r° prevent the air bubbles from enter- 
ing the hoppers and disturbing their quiet. 

The passage of the floating material over several 
of these hoppers settles most of the slime before reach- 
ing the overflow outlet. Before reaching the outlet, 
however, the skimmings pass over a stream of clean 
wash water, introduced at the point s’ through the 
pipe S shown. This wash water is delivered under 
constant head from a supply tank. Its quantity is made 
equal to that passing out through the discharge gate 
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with the skimming; so that this discharge, being sup- 
plied entirely by the pure water close at hand, con- 
tains little or none of the muddy water which 1s thus 
held back in the tank. It is evident that the incom- 
ing and outgoing streams are self-adjusting, because 
if too much enters, the general level rises and a large 
stream flows from the orifice. The flow of float- 
ing layer over the submerged partition of the settling 
chamber, and on to the overflow outlet may be induced 
by properly directed air jets blown onto said floating 
layer from jet openings t in one or more pipes T. 
Having described my invention, | claim: 


bination of a tank having an overflow- 
. outlet, a rotary agita d means directing the float- 
ing surface layer to said overflow t, substantially 


as described. 


e combination of a tank having an overflow 
curved 


agitator, anda , skimming bar 
secured thereto and adapte 


outlet, with a rotat Z 


direct the floating layer 
of coated concentrates toward sai rerflow outlet, 


substantially as specified. 


l- 23. The combination of a separating tank having 
an overflow outlet, and a submerged settling chamber in 
said tank discharging through said outlet, with a 


rota © metegentcmteieng 


, skimming bar supported in said tank for direct- 
ing the floating layer of concentrates into said settling 
chamber and toward said overflow outlet, substantially 
as specified. 
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2 3+4- The combination of a separating tank con- 
taining a submerged settling chamber at one side 
thereof,—through whose side there is an overflow 
outlet from said chamber,—said chamber being formed 
by a partition which is partly submerged, and said 
chamber being divided into a plurality of hopper shaped 
compartments, each having a discharge opening 
through its lower end, substantially as specified. 

3-42 5. The combination of a separating tank con- 
taining a submerged settling chamber at .one side 
thereof,—through which side there is an overflow out- 


let from said chamber,—said chamber being formed by 
a partition which is partly submerged, and said cham- 
ber being divided into a plurality of hopper shaped 
compartments, cach having a _ discharge opening 
through its lower end, and a shield below each of 
said discharge openings, substantially as specified. 

4-56 The combination of a separating tank con- 
taining a submerged scttling chamber at one side there- 
of, said settling chamber having an overflow outlet 
through one side of the tank, and said settling cham- 
ber being formed by a submerged partition which pro- 
jects above the surface of the fluid charge around 
said outlet but is at other places submerged below the 
floating layer on the surface of said charge, with 
a skimming bar which is supported in the tank and 
is adapted to direct said floating layer over the sub- 
merged top of said partition into the settling chamber 
and toward the overflow outlet therefrom, substan- 
tially as specified. | 
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5- 6 7, The combination of 2 tank having an over- 
flow outlet, and a vertical rotaple shaft in said tank 
havine agitator arms located ae the bottom of the 
tank, with a submerged settling chamber in said tank 
discharging through said overflow outlet, the inner 
partition of said chamber being extended around said 
outlet above the surface of the liquid charge and be- 
ing submerged at other points below the floating layer 
of concentrates, and a spiral skimming bar secured 
to the shaft so as to project through said layer where- 
by it directs the layer of concentrates into said set- 
tling chamber, substantially as described. 


So 


outlet, agitating 7 


‘combination of a tank having an overflow 
chanism therein, means for wash- 
ing the floating layer, an cans for collecting said 
layer and directing it to said outléS~substantially as 


described. 


6- 9 7- A separating tank having, submerged set- 
tng chamber at one side, and an overflow outlet 
from said chamber through said side, the inner wall 
of said chamber being above the surface of the fluid 
adjacent to said outlet, but submerged at other points 
below the floating layer of concentrates, and a pipe 
discharging clean wash water into said settling cham- 


ber close to said outlet, substantially as specified. 


as specified. 
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/ H- & The combination of a separating tank con- 
taining agitator mechanism, with means for discharg- 
ig into the contained fluid charge a gas and liquid 
lighter than water and immiscible therewith, substan- 


tially as specified. 


e combination of a separating tank contain- 


Canceled 
Mar. 21/04. 


ing a hollow rotating shaft, and hollow agitating arms 


connected therewith havrag_discharge openings, where- 
by one may force a gas down ugh said shaft and 
arms and out of said discharge openings; 


as specified. 


8-+3 S- The combination of a separating tank, a 
hollow shaft rotatably mounted therein having hollow 
connected agitator arms which are provided with a 
plurality of discharge openings, a pipe extending 
through said shaft, branch pipes connected with said 
pipe and extending toward the sides of the tank and 
having downward directed discharge openings, and 
means for forcing gas down through said shaft, and 
means for forcing a liquid down through said pipe, 
substantially as specified. 


9-+4+0 The combination of a separating tank, a 
rotatable agitator shaft therein having arms secured 
to it near the bottom of the tank, said arms having 
lifting plows near their outer ends and inclined scrap- 
ers between said plows and the shaft, substantially as 
described. 
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he combination of a tank, with a vertical 
agitator shaft ein having a bell shaped lower end, 
a pedestal which is embraced by said lower end where- 
by the shaft is supported, an ns for discharging 
water into said bell shaped shaft end, stbstantially as 


specified. 


ee 


10-t6- -tH- The combination of a tank, with a ver- 
tical agitator shaft therein having a bell shaped lower 
end, a pedestal which is embraced by said lower end 
whereby the shaft is supported, and means for dis- 
charging water into said bell shaped shaft end, and 
means for discharging a gas into said bell-shaped end, 
substantially as specified. 


combination of a separating tank having 
an overflow out agitating mechanism, and means 
of discharging jets of aif-ento the floating surface 
layer to move it toward the overflov tlet, substan- 


tially as specified. 


11-43-48. The combination of a separating tank 
having an overflow outlet, agitating mechanism, a 
skimming bar, and a pipe having jet openings arranged 
over the surface of the charge in the tank to move 
the floating surface layer toward said overflow outlet, 
substantially as specified. 

In testimony whereof, I hereunto affix my signature 
in the presence of two witnesses. 

EpmuNpD B KirBy 


HE iG, SAVAGE 


i Witnesses. 
E T EastMAN | 
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State of Washington 
County of Stevens Iss 

Epmunp B. Kirpy, the above named petitioner, be- 
ing duly sworn, deposes and says that he is a citizen 
of the United States and a resident of Rossland, 
in the province of British Columbia and Dominion 
of Canada, and that he verily believes himself to be 
the original, first and sole inventor of the improve- 
ment in SEPARATING TaNKs, described and claimed 
in the annexed specification; that he does not know 
and does not believe that the same was ever known 
or used before his invention or discovery thereof; or 
patented or described in any printed publication im 
the United States of America or any foreign country 
before his invention or discovery thereof or more than 
two years prior to this application; or in public use 
or on sale in the United States for more than two 
years prior to this application; and that no applica- 
tion for foreign patent on said invention has been filed 
by him or his legal representatives or assigns, in any 
foreign country. 

Epmunp B. Kirsy 


Sworn to and subscribed before me, this 4th day of 
December 1903. 
Joun A. KELLOGG 
[SEAL | Notary Public 
Notary Public for State of Washington, 
residing at Northport Washington. 
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Wine, 2... Room No .315 Paper No. 1 
Address only “The Commissioner of Patents, 
, Washington, D. C.” 
“All communications respecting this application should 
give the serial number, date of filing, and title 
of invention. 


DEPARTMENT OF TIIE INTERIOR 
NITED STATES PAEENT SOniier 


Wastincton, D. C., January 29, 1904. 
Mailed ce ah 


EpMUND B. Kerpy, 
Care Phurston & Bates, 
Cleveland, Ohio. 

Please find below a communication from the Ex- 
AMINER in charge of your application. #185,475, filed 
December 17, 1903, for Separating Tank. 

Eo) SATE 
Commissioner of Patents. 


“Segeregation’, line 2, page 2, should be changed 
to “segregation” b should be inserted in the drawing. 
“Fings”, page 5, line 16, should be changed to “finds”. 
The submergence of the wall of the chamber R_ be- 
tween the points r and r’ must be shown in the draw- 
ing, as. must the elevation of the rest of the wall. 

Claim 1 is rejected in view of 228,125, Seymour, 
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May 28, 1880; 354,104, Deam, December 14, 1886; or 
482,582, Meinicke, Sept. 13, 1892, Washers, D. 

Claim 2 is rejected in view of Deam and Meinicke. 
cited. 

Claim 3 fails to distinguish patentability from 396,- 
400, Guild, January 22, 1889, Steam Boilers, Cleaners. 

Claim 4 may possibly be allowed, as may also claims 
re And 7 

Claim 8 is rejected in view of the references for 
claim 1. 

Claim 9 may possibly be allowed. 

Claim 10 is rejected in view of 682,412, Perry, Sept. 
24, 1901, Metallurgy, Solution and Precipitation, Ap- 
paratus. 

Claim 11 is rejected in view of 725,609 Wolfe, April 
14, 1903; 469,599, Rouse, Feb. 23, 1892, Washers, A, 
and any instance in which gas is employed in con- 
junction with oil for separating minerals— 

British patent 12,778, Lake, June 4, 1902, Washers. 

Claim 12 is rejected in view of Perry, cited. 

Claim 13 may possibly be allowed. 

Claim 14 fails to distinguish patentability from 73,- 
839, Rivot, January 28, 1868, Grinding Mills, Chas- 
ing. 

Claim 15 is regarded as lacking invention in view 
of 525,443, Carman et al., Sept 4, 1894, Grinding 
Mills, Compound Movement; and 650,581, Ernsberger, 
May 29, 1900, Amalgamators, Plate. See also 445,430, 
Niclanahan et ally Jan27) 1301 achers 

Claim 16 may possibly be allowed. 
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Claim 17 is rejected in view of 325,104, McCor- 
mick, August 25, 1885, Washers, C, and 479,453, Peck, 
Wuive26, 1692, Washers, D. 

Claim 18 may possibly be allowed. 

Lewis B. WYNNE 
Examiner, 
Division XXV. 
T. F. Mitchell 


Mail Room serial No, 185.475 Papers (ome 
Mar 21 1904 
eo Patent Office. 


Patent Office 
Mar 22 1904 
Division XXV 
CLEVELAND, O., March 18, 1904. 
Room No. 315 


Ture Hon. CoMMISSIONER OF PATENTS, 
Washington, D. C. 


Dear Sir: 


In the matter of the application of Edmund B. Kirby, 
No. 185,475, filed December 17, 1903, for Separating 
Tank, 

Amendment is made as follows: 

Ieee cancel claims 1, 8) 10, 12 and 1: 

2. In claim 2 insert the word curved before the 
word “skimming”, in line 2. 


Canceled 
Mar. 24/05. 


A 
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3. In claim 3 insert the word curved before the 
word ‘skimming’, in line 3. 

4 Cancel claim No. 17, and substitute therefor the 
following: 


e combination of a separating tank, having 


5. Renumber the remaining claims, in order. 
Respectfully 
EpmunNpD B Kirby 
By Thurston & Bates 
| his attorneys 


Remarks: 

The references cited against claim 2 fail to show a 
curved skimming bar secured to the rotating agitator, 
and therefore do not appear to meet the terms of this 
claim. 

The reference cited against claim 3 probably met the 
second claim as originally presented. It is now amend- 
ed to include a curved skimming bar, which the ref- 
erence does not show, and we therefore request its al- 
lowance. 

Claim 8, which was originally Claim 11, specifies 
means for discharging into the tank, not only a gas, 
but oil, and for this reason it does not appear to us 
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that this reference cited affords sufficient grounds for 
rejection. 

Claim 10, which was originally Claim 14, describes 
a construction which, in operation, not only lifts the 
pulverized ore from the bottom of the tank, but cre- 
ates a circulation of the fluid and mineral particles 
held in suspension,—the path of said circulation being 
upward near the tank walls, and downward near the 
center of the tank. The inclined scrapers take the 
granular material, which falls to the bottom, near the 
center of the tank, and push it outward, to points 
where the lifting plows, which are secured to the outer 
ends of the arms, lift it as stated. The claim is spec- 
ific, being limited to the particular relative arrange- 
iment of the lifting plows and inclined scrapers, and, 
therefore, the Rivot patent does not seem to anticipate 
it. 

We request an early and favorable action. 

Respectfully, 
Tirurston & BatTEs 
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Ne Bae 2—260 
Div. 25°) Roonr 315 Paper No. 3 
Address only “The Commissioner of Patents, 
Washington, D. C.” 


All communications respecting this application should 
give the serial number, date of filing, and title 
of invention. 


DEPARTMENT OF THE INTERIOR 
UNITED STATES PATENT OFPICE 
Wasnincton, D. C., April 11, 1904. 


Mailed. < ne. 
EpmMunp B. Kuirsy, U. S. Patent Office. 
Care Thurston & Bates, 
Chiveland, Ohio. 


Please find below a communication from the Ex- 
AMINER in charge of your application. #185,475, filed 
December 17, 1903, for Separating Tank. 

Pee ALLEN. 
Commissioner of Patents. 


Case as amended March 21, 1904, further considered. 

Claim 1 is rejected in view of the previously cited 
references, (Deam and Meinicke) and 258,578, Ham- 
ilton, May 30, 1882, Amalgamators, Lead. In view of 
Hamilton, the curvature of a skimming bar cannot im- 
part patentability. 


Since claim 2 does not specify a rotating skimming 
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bar, the stationary curved bar of Guild meets the 2nd 
claim. The bar should be specified as rotatable. 

Claims 3, 4, 5, and 6 and 7 have been allowed. 

Claim 8 may possibly be allowed. 

Claim 9 has been allowed. 

Claim 10 may possibly be allowed. 

Claim 11 has been allowed. 

Claim 12 is rejected in view of 393,454, Shields, 
Nov. 27, 1888, Amalgamators, Mercury. See also 
414,962, Anderson, Nov. 12, 1889, Washers, A. 

Claim 13 has been allowed. 

Lewis B WYNNE 


Examiner, 
T. F. Mitchell Division XXV. 
Mail Room Patent Office, 
Mar 24 1905 Mar Zomto05 
Wee atent Office. Division XXV. 


Serial No. 185.475 Paper No. 4 


CLEVELAND, Outo, March 20, 1905 
Room No. 315. 
COMMISSIONER OF PATENTS, 
Washington, D. C. 


Dear Sir:— 


In the matter of the application of Edmund B. Kirby 
for Separatine Tanks, filed Dee. 17,1903, Serial Ne: 
185,475, last Office action April 11, 1904. 

Amendment is made as follows: 
imeiaeciaim 2, Original 3, ine 3, betore the wond 
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‘“‘skimming”’ cancel the word “curved”, and substitute 
rotatable; this amendment is made in conformance with 
the examiner’s suggestion in order to render the claim 
allowable. 

2. Cancel claims 1 and 12. It is thought that the 
above amendment places the case in condition for al- 
lowance, and it is requested that if so it be passed to 
issue. 

Respectfully, 
E. Bo Khirey: 
By Tuurston & Bares, 
Attys. 
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Wiveezo, Room 315 Paper No. 5- 


Address only “The Commissioner of Patents, 
Washington, D. C.” 


All communications respecting this application should 
give the serial number, date of filing, and 
title of invention. 


DEPARTMENT OF THE INTERIOR, 
WNITED STATES PATENT @F rite 


Wasiincton, D. Cy Blarch 29> 90> 
Mailed ‘ee 
EpmuNnp B. Kirby, 
Care Thurston & Bates, 
1028 Soc. for Sav. Building, Cleveland, Ohio. 
Please find below a communication from the Ex- 
AMINER in charge of your application. #185,475, Sep- 
araune Wank, filed Dec. 17, 1903. 
Meme BUEN 
Commissioner of Patents. 


Case as amended Mar. 24, 1905, further considered. 
The case awaits compliance with the formal require- 
ments expressed in the first five typewritten lines of the 
office letter of Jan. 20, 1904. 
Lewis B. WYNNE 
Ex Div, Xv 
ieee \itchell. 
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Mail Room Patent Office 
Apr 4 1905 PAGpP S105 
Upes. Patent Olnce. Division XXV. 


Ne eye, 205). 


Serial No, 185,475 Paper Neme 
Room 315, 


COMMISSIONER OF PATENTS, 
Washington, D. C. 


Dear Sir:— 


In the matter of the application of Edmund B. Kir- 
by, (or separatine Danks, fled Dec. 171i OCs eserial 
No. 185,475, last Office Action March 29th, 1905. 

Amendment is made as follows: 

1. Page 2, line 2,—change “seggregation” to segre- 
gation. 

2. Page 5, line 16,—change “fings” to finds. 

[examiner is requested to kindly apply the reference 
letter b to the rotating shoulder of the shaft B on 
which the box G rests. 

Wnewdrattsinan has beenmrequested to Correct the 
drawings so as to show the submergence of the wall R 
between the points rand r’. It is thought that the ele- 
vation of the wall R between r r? is sufficiently plain 
from the drawings as they will appear when the above 
correction has been made. 

Respectfully, 
EE. BO Kies 
By Thurston & Bates. 
his attorneys. 
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Account Serial No. 185,475 Paper No. 6%4 
Account Apr. 4/05 

Edmund B. Kirby, Filed 190 

Ser. No. 185,475, 

Separating Tanks, 

iilede Dec 17th, 1903. April sede 0s. 


To Tne Hon. CoMMISSIONER OF PATENTS, 
Washington, D. C. 


Sir:— 


Please have a print made of the drawings in the 
above entitled case, and have the draftsman correct 
said drawings to comply with the Examiner’s require- 
ment of Jan. 20th, 1904, that the wall of the chamber 
R should be shown as submerged between the points r 
r’,—and charge the same to our account. 

Respectfully, 
Trurston & BATES. 
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Diva Zs Room 315 PapemNaw, 
Address only “The Commissioner of Patents, Wash- 
ington, ae. 


All communications respecting this application should 
give the serial number, date of filing, 
and title of invention. 


DEPARTMENT OF THE INTERIOR 
UNITED Sis PATENT ORE Ge 
WasuHInctTon, D. C., April 27, 1905. 


6c 6c 6é 


MAILED. 


U S Patent OFFICE. 
Epmunp B. Kirby, 
Care Thurston and Bates, 
Cleveland, Ohio. 

Please find below a communication from the Examt- 
NER in charge of your application. #185,475, filed De- 
cember 17, 1903, for Separating Tank. 

Hed, bile 
Commissioner of Patents. 


Case as brought up by letter filed April 4, 1905, con- 
sidered. Applicant is required to supply a sketch clear- 
ly indicating the changes to be made in the drawing. 

Lewis B. WYNNE 
Examiner, 
T. F. Mitchell Division XXV. 
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Mail Room Patent Office 
Sepee 1905 Sep 30 1905 
Wes. Patent Office. Division XXV. 


Serial No. 185,475 Paper No. 8 
Room No, 315 Filed 190 


In the application of Edmund B. ay 
For Separating Tables 
Filed December 17, 1903 
Serial Number 185,475 

We hereby appoint the firm of Tirursron, Bates & 
Woopwarp, (consisting of E. L. Thurston, Albert H. 
Bates and J. M. Woodward) Registration Number 
7162, as our substitute attorneys, with such full powers 
to act as we ourselves possess. 

. Trurston & Bates 


Mail Room Patent Ofice. 
Feb 3 1906 Feb 6 1906 
ies. Patent Office, Division XXV. 


Serial No. 185,475 Paper No. 9 
oom No. 315, 


In the application of Edmund B. Kirby, 
For Separating Tanks, 
Filed December 17th, 1903, 
Serial No. 185,475, 
We hereby appoint the firm of Tuursron AND 
Woopwarp 1228 Citizens Building, Cleveland, Ohio, 


2042 Minerals Separation, Limited, et al., vs. 
Defendant’s Exhibit. 


(consisting of E. L. Thurston, and J. M. Woodward,) 
Registration Number 7412, as our substitute attorneys, 
with such full powers to act as we ourselves possess, 
revoking the power heretofore granted to Thurston, 
Bates & Woodward. 
Tuurston & Bates 
We consent to the above: 
Tuurston Bates & Woopwarp 
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Mail Room 
ype Zit WEG 
U. S. Patent Office. 


CLEVELAND Ono April 19, 1906 
Room 315 
COMMISSIONER OF PATENTS, 
Washington, D. C. 
OE 


In the matter of the application of Edmund B. Kir- 
by, tor Scparatinge lank, filed December V7 1 03mm c= 
rial No. 185,475, last Office action April 27, 1905. 

It is requested thatthe Chichi@narttsnian correct inc 
drawing as indicated by the lines in red ink in the ac- 
companying print. 

Respectfully, 
Epmunpb B. Kirby 
By Tuurston & WoopwarpD 
His attorneys 
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Mail Room Patent Office 
Pomtezs 1906 Apr Zo100o 
U. S. Patent Office. Division XXV. 


Cieveranp, ©. April 23, 1006 
Room 315 Serial No. 185.475 Paper No. 10 


Hon. CoMMISSIONER OF PATENTS, 
Washington, D. C. 


Sir: 


In the matter of the application of Edmund B. Kir- 
Dyetor ocparating Tanks, filed December l7 i 0] 
Serial No. 185,475, last Office Action April 27, 1905. 

In conformance with the requirement of the Ex- 
aminer, we have, in a separate letter, requested the 
Patent Office Draftsman to correct the drawings so as 
to indicate the structure of the settling compartment. 

It is believed that the correction of the drawings 
places the case in condition for allowance. 

Respectfully submitted, 
Epmunp B. Kirsy 
By Tuurston & Woopwarp 
His attorneys 
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SM 
Issue Division. Serial No. 185,475 


All communications should be addressed to ‘‘The Com- 
missioner of Patents, Washington, D, C.” 


UNTEEDUSTARES PATENT GFEle. 
DEPARTMENT OF THE INTERIOR, 


Wasuincton, D. C., May 24, 1906. 
EpMUND B. Kirpy, 
C/o Thurston & Woodward, 
1028 Soc) tor Savss bidgs., 
Cleveland, Ohio. 


ot 


Your APPLICATION for a patent for an IMPROVE- 
MENT IN SEPARATING TANKS, filed Dec. 17, 1903, has 
been examined and ALLOWED. 

The final fee, Twenty Dollars, must be paid, and 
the Letters Patent bear date as of a date not later 
than six MONTHS from the time of this present notice 
of allowance. 

If the final fee is not paid within that period the 
patent will be withheld, and your only relief will be by 
a renewal of the application, with additional fees, un- 
der the provisions of Section 48/, Revised Statutes. 
The office aims to deliver patents upon the day of their 
date, and on which their term begins to run; but to do 
this properly applicants will be expected to pay their 
final fees at least TWENTY Days prior to the conclusion 


Butte & Superior Mining Company. 2047 
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of the six months allowed them by law. The printing, 
photolithographing, and engrossing of the several pat- 
ent parts, preparatory to final signing and sealing, will 
consume the intervening time, and such work will not 
be done until after payment of the necessary fees. 

When you send the final fee you will also send, prs- 
TINCTLY AND PLAINLY WRITTEN, the name of the IN- 
VENTOR and TITLE OF INVENTION AS AROVE GIVEN, 
DATE OF ALLOWANCE (which is the date of this circu- 
lar), DATE OF FILING, and, if assigned, the NAMES OF 
THE ASSIGNEES. 

If you desire to have the patent issue to ASSIGNEES, 
an assignment containing a REQUEST to that effect. to- 
gether with the FEE for recording the same, must be 
filed in this office on or before the date of payment of 
final fee. 

After issue of the patent uncertified copies of the 
drawings and specifications may be purchased at the 
price of FIVE CENTS EACH. The money should accom- 
pany the order. Postage stamps will not be received. 

Very respectfully, 
Paes 
Commissioner of Patents. 

In remitting the final fee give the serial number at 
the head of this notice. 

Uncertified checks will not be accepted. 
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$20—Received S 
Nov 24 1906 
Ciiei Clerk 
io) Patent ©mice 
November 24, 1906 


COMMISSIONER OF PATENTS, 
Washington, D. C. 


Dear Sir:— 


In the matter of the application of Edmund B. Kir- 
by for an improvement in Separating Tanks filed De- 
cember 17, 1903 Serial No. 185,475. allowed May 24, 
1906 we hand you herewith as final Government Fee 
$20.°° in the form of a certificate of deposit. 

Yours truly, 
THURSTON AND Woopwarpb 
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Issue and Gazette Division. Serial No. 185,475 


All communications should be addressed to ‘‘The Com- 
missioner of Patents, Washington, D. C.” 


DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFF IGE 
Wasuineton, D. C., Nov. 24, 1906. 


EDMUND B. Kirpsy, 
C/o Thurston & Woodward, 
1223-1229 Citizens’ Bldg., 
Cleveland, 
Ohio. 


Sir: 


Your application for a patent for an IMPROVEMENT 
IN SEPARATING TANKS, filed Dec. 17, 1903, has been 
examined and again ALLOWED. 

The final fee, TWENTY DOLLARS, in the above-entitled 
case was received Nov. 24; 1906. 

Very respectfully, 
BOL Aten 
Commissioner of Patents. 


{Here follows printed copy of Patent 838,626. ] 
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2. Amendment A Mar 21. 1904 
Oy 7 INEh yore, 30 SIGS 
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Improvement in Separating Tanks 


(No Model.) 2 Sheetse—Sheet 1. 


H. BRADFORD. 
METHOD OF SAVING FLOATING MATERIALS IN ORE SEPARATION. 


No. 345,951. Patented July 20, 1886. 


( ent th 

nt nh epee 

vi ie S On, i 

Wintin onl = ii we inte he 
ay 
Itt 


Lats 
a ae dh ee 


a 


'y rei 
un ee 


sch Tae ae atl ‘ 


(No Model.) 2 Sheets—Sheet 2. 


H. BRADFORD. 
METHOD OF SAVING FLOATING MATERIALS IN ORE SEPARATION. 
No. 345,951. Patented July 20, 1886. 
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HEZEKIAH BRADFORD, OF PHILADELPHIA, PENNSYLVANIA. 


METHOD OF SAVING FLOATING MATERIALS IN ORE-SEPARATION. 


SPECIFICATION forming part of Letters Patent No. 345,951, dated July.20, 1886. 


Application filed June &, 1885. 
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To all whom it may concern: 
Be it known that I, Hezexiam BRADFORD, 


‘ 


of Philadelphia, in the State of Pennsylvania, . 


have invented an Improvement i in Methods of 
5 Saving Floating Materials in Ore-Separation, 
of which the following is a specification. 


Almost all metallic ores—coal and othersub-. 


stances—when pulverized, containa greateror 
less proportion of particles of ore or metal 

#0 that will, even if pulverized in water, float on 
the surface of the water, and the finer the 
substances are pulverized the greater the pro- 
portion of floating particles. These floating 
particles appear to possesssome peculiar quaii- 

15 ty which repelsthe water from theirsurfaces, e3- 
pecially when such partieles are ex posed, even 
momentarily, to atmospheric air, and .when 
such exposure takes place the water is re- 
pelled from a sufficient portion of their snr- 

20 faces to cause such particles to float off on the 
surface of the waste water from the other par: 
ticles that sink in the water. 

In coneentrating ores they should be pulver- 
ized fine enough to liberate the metallie par- 

25 ticles and the ‘particles of native metals from 
theirgangoe. Theyarethen,orshould be,sized 
withsecreens. The larger sizesare, orshould be, 
concentrated in jigs. - The finer sizes are, or 
should be, concentrated by coneussion-tables 

30 Sinilar to the “‘Rittinger table,’? or by some 
of the various vanning-maehines. 

In amalgamating ores the quicksilver will 
not act on the base metallic ores; neither will 
it act on the particles of native metal unless 

35 the particles are brought in contaet with the 
quicksilver, and consequently all the parti- 
cles that ‘leat off over the amalgamating-pan. 
are lost. 

In the concentration of coal from slate as 

40 herctofere practiced a considerable propor- 
tion of coal, iron pyrites, and some slate will 
float off and be lost, and there are many other 
substances which while being concentrated 
or washed in water have heretofore floated 

45 off and been lost. 

In the drawings, Figure 1 is a section rep- 
resenting my improvement as applied to the 
separator known as the ‘‘Rittinger table.’?. 
Fig. 2 represents the improvement,as applied 

so to ay ore-separator of the class known as the 


‘that it can be moved back and forth as this 
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wily present invention consists in a method 
of saving floating materials in ore.- separa-| 
tion by passing such floating materials along 
upon the surface of the water, with bub little 
agitation of the water, thus-preveating such 
materials from subsiding, and then cansing 
the water and floating materials to pluige 
or fall into a water - receptaclé, and retain- 
ing said floating materials in said receptacle 
until they lose their floating power and sinks 
‘To accomplish this I attach to the end of the ® il | 
table ba metal plate, 0’, on a level with the Waal 
table and of the same descent, and fit if so |7as\0 
evenly. as to cause no gipple in ‘the water a9 ib Wed § 
passes from the tabletothe plate. This plate Bin, 
is wide enough to catch all the tailings, the [bin 

vaste water, and the floating material as these Bah 
snbsrraees leave the lower: end of the table, | 
and catch none of the concentrations, and ag 
the line where the cencentratioas and tailings 
meet on the table changes back and forth this 
plate must be so attached to theend of the table 


line changes on the table. ‘This Dae b’ niust 
be attached also as nearly parallel as possible 
with the line of motion of the table. 

Under the plate U’, and as close to it as pos: 
sible, I provide a stationary metal plate, a, 
which receives the water, the tailings, and the 
floating material without ripple, and conveys 
the same to the top of the water in tank D. 
This plate a is preferably a little more in- 
clined than the plate U’, as it has no motion.- 
Both plates should have just descent enough | 
to deliver the substances upon the top of the ¢ 
water in tank D with as little force as possible, 
‘and the plate a should teuch the top of the 
water, so that the substances will not plange 
under the water of the tank D or make any 
unnecessary ripple; nor should said plateadip g 
under the water, as that would cause an eddy 
in the current on the top of the water by the 
discharge of the substances from plates 0’ and 
a, and this eddy, by detaining the floating 
particles, would cause someé of them to sink 3 


among the tailings. .As soon as these sub- 
stances strike the water of the tank D, the 
tailings will immediately sink to the bottom 
of the tank, while the floating particles will 
pass, with a part of the waste water, over the 
overflow I of tank D into a receptacle, L, ia 
tank M, with a fall sufficient to plurge the 
‘floating particles under water. This recep- 
\ tacle L should be small enough so that the whole 
iy 1 8urface of the water therein will be oy 

acted upon by the plunging water, in order to 
thoronghly wet the floating particles, some of 
which will rise many times to the top of the 
water before they get wet enough tosink; and 
to insure the fall of the water, so as to covér 
the whole surface of the receptacle L, a perfo- 
rated plate, d’, may be used, asshown in Fig. 2, 
with holes enough and large enough to shower 
the water over the whole of this receptacle L. 
n this receptacle L, I provide a series of 
y Shelves, 7, to break the force of he plunging 
water, so that when it passes down below the 
Jower shelf with the metallic particles it will 
produce no agitation in the main body of the 
water in the tank M, and the particles that 
floated are so thoroughly wet as to sink: below 
the bottom shelf, and to continuctosink until 
they reach the bottom of tank M, and they 
Will noé flont again without exposure to at- 
mMosphericair. The water will pass off at the 
overilow N of tank M free from floating ma- 
terial. Where there ig not fall enough from 
fhe end of table b° or the end of vanvers P 
and S, or where plates like b’ could not be at- 
tached for conveying the tailings, the waste 
@water, and the floating materials directly to 
‘#@the tank D without ripple, the substances 
must, be conducted to trough R, from which 
these substances must be raised by an eleva- 
tor, R’, high enough to bé deposited in the 
rongh or incline Uv’, which will deliver them 
upon the belt 1, a portion of which is im- 
Miersed in water in tank D, and the upward 
motion of this belt will elevate these tailings 
and floating materials outof the water, sothat 
umospheric air will come in contact with the 
tailings. When the belt delivers these snb- 
Stances again to the water, the tailings will 
immediately sink iu the water to the bottom 
of the tank D, while the particles that repel 
the water will float and pass off over the over- 
flow I into a receptacle, L, of tank M, similar 
tu that skown in Fig.3, where all the floating 
particles will become wet enough to siuk, and 
the waste water will pass away at the over- 
iow N. Alithe particles that float on the top 
of the water, as the substances are deposited 


| 


in the water on the belt E, will float out atthe 
ag Wpoverflow I’ iuto a tank similar to M, where 


these particles will sink aud the waste water 
pass off free from floating material. The belt 
may be made of rubber, like a Frue-vanner 
belt, with ridges on both edges to prevent the 
substances from running over the sides of the 
belt, or it may be made of any other suit- 
able material, but should have ridges at. the 
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edges of the belt. The belt should fit the 
tauk closely, so that the floating particle: 
from the lower end of the belt will pass oft 
at the overflow_1’. All the tanks shonld 
be discharged at thé bottom continuously 
through stop-cocks or other equivalent means. 
Where the waste-water way has but little de- 
scent, I provide a trough, 0°, Fig. 3, at anin- 
cine just enough to carry off these substances 
2 sufficient, distance to pxocure, if possible, a 
depth forthe dam J’ of at Ieast-twelvc inches. 
The floating particles will pass with a small 
portion of the waste water to the dam I, and 
the tailings will pass away at the bottom of the 
dam with part af the waste water, which will 
carry off all the tailings. 

The dam J, vessel M, and the parts for sav. 
ing the ficating material are simUaz to those 
shown in Fig. 1. 

Where the ore is too coarse in- size to be 
concentrated on tables, it is generally.concen- 
trated in jigs, (see J, Fig. 4.) Any particles 
that float on the water will pass out of the jig 


J with tho tailings -at the overflow I. The- 


tailings will sink io the water in the taxk D 
as soon as they pass this overflow, and will 
be discharged atthe bottom of the tank by the 
pipe and cock K, and the floating material 
will pass, with a portion cf the wasto water, 
intoa receptacle, 1°, which is contracted at the 
bottom toa size just sufficient to form a pocket, 
5, that will hold an upright pipe, I‘, in’ tlie 
center of this receptacle, which pipe ought to 
be of sufficient size to edtrry off a part of the 
waste wafer and all of the floating material 
from the jig. The bottom of the pocket is ex- 
tended through the side of the jig,-and has a 
stop-cock at the end, where the waste water 
aud the floating material should be continu. 
ously discharged into a receptacle, LL, in the 
tank M. The conical receptacle I> should 
have a flat side toward the overflow, extend- 
ing the whole length of the overflow of the 
jig, and shonld be placed just far enough, 
but no farther, from tbe overflow I to allow all 
the tailings to settle before the waste water 
and floating material reach the receptacle I’. 
The reason for this is, that someof the floating 
particleshave only a little floating eapacity,and 
many will sink before they float far. When 
they once float over the receptacle I* with 
part of the waste water, the current caused by 
the suction of the discharge-pipe L' in the cen 

ter of the receptacle Il’ will.draw the floating 
particles, and the waste water and the floating 
material are discharged into the receptacle 
L in the tank M, where the floatiug material 
will be saved, as before described. Any par- 
ticles that sink in the receptacle I’ before they, 
reach the pipe I* can be discharged froin the 
receptacle by raising the pipe I‘ from the 
pocket. : 

All the tanks are discharged at the bottom 
through etop-cocks, which should be so regu- 
lated as to discharge just water enough to 
carry out their respective deposits. 
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If it should be desirable to again expose the 
tailings from tank D and trough B* to the ae- 
tion of ‘atmospheric air, they can be condnet- 
ed in any convenient way to a trough, like 

5 R, elevated by an elevator, like R’, and deliv- 


ered onto a belt, like B, in tank D, where 


sach particles as would float could be saved. 
The shelves in receptacle L, instead of be- 
ing horizontal, may be placed at an angle suf- 
10 


slanting shelves—say at an angle of seventy- 


five degree3—which will prevent agitation in 
the water in the main body of the tank nearly 


15 or qnite as well as the horizontal shelves, tak- 


ing care to have ample room for the Water to 


pags away between the shetves. 
In depositing the water, tailings, and float- 


ing material on the belt KH, a sma!l portion of 
fine tailings may, in the agitation caused by 
‘sueh deposit, pass offinto tank D at the lower 
Any such tailings will sink in 


20 


end of belt. 
the tank and pass off at stop-coeck K. 


This improvement is available with ores or 
tailings that are either in a wet or dry con- 
When sueh materials are in o dry 
BUN A they are to be scattered upon the 


25 
cition. 


water by sifting or otherwise near the surface, 


ae as to fall upon the water with but little 
A part of the metallic portions 
will float, and most of the earthy portions will 
T therefore do not. 
limit myself to any particniar manner of sup- 
plying the material to be operated pon, or 
35 Of causing the particles that are to be sep- 


concnssion. 


absorb moisture and sink. 


arated to float. 


ficient to dischatge the particles of floating 
material as fast as such particles settle on such 
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I do not claim a separating device in which 
the water and tailings from a stamp or other 
redneing-machine pass through a pipe to a ves- 
sel in which the particles of ore are to be gath- 
ered as they float, because in so doing the ma- 
terials that may have floated are car ried down ! 
under water and considerable sinks. By my) 
improvement any particles that come to the | 
surface are kept up, so that they may not sink | 
until they reach the place where they aresaved. 

I do nut hercin lay claim to the means em- 
ployed for the conduct of the method, but re- 
serve the right to apply for a separate patent 
thereon. 

I claim as my invention— 

- The method herein specified of saving float- 
ing materials in ore-separation, consisting in 
passing the water and floating materials along 
in an open unobstrneted sheet from the table 
or separating- machine with but little agitation 
of the water, thus preventing sneh materials 
from beirg carried beneath the surface and 
sabeiiiag then causing the water and floating 
materials to plunge or fallinto awater-recepta- 
cle, and then retaining said floating materials 
in said receptacle until they lose their floating 


’ power and sink, snbstantially as specified. 


Signed by me this 20th day of June, A. D. 
1885. 


HEZEKIAH BRADFORD. 
Witnesses: i 


Gro. T. DINCKNEY, 
WaL.Lace L. SERRELL. 
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To all whom tt may concerns: 

Be it known that I, Carrie J. Everson, of 
Chicago, 1n the county of Cook and State of 
Illinois, have invented 4 certain new and use- 
ful Improvement ia Processes of Concontrating 
Ores; and I do hereby declare that the follow- 
ing ia @ full, clear, and exact description 
thereof. 

The discovery which forms the basis of my 
invention is that metals and metallic esub- 
stances in a comminated state will unite with 
compounds of fata or oils and acids, and that 
such compounds will not unite with commi- 
nuted quartz or other rocky gangue. Thees- 
sential feature of the method which constitutes 
my invention, therefore, consists in comming- 
ling with pulverized ore a fat or an oil, either 
animal, minefal, or vegetable, or a fatty con- 
atituent or acid of an animal or vegetable fat 
or oil, or any constituent of a mineral oil, to- 
gether with an acid, either mineral or vege- 
table, or a soluble neutral or acid salt, for the 
purpose of effecting a union of the free metal 
or metallic portion of the ore withsach admixed 


material, whereby the same may be retained 


in the subsequent separation of the quartz or 
other rock therefrom by wasbing or other suit- 
able means. 

The invention is more specially applicable 
to the treatment of ores in which the metal 
or metallic portion is mixed with quartz or 
other rock ag distinguished from the mixture 
of mineral with clay, though it is applicable 
to ores containing slumina, together with 
qaartz or other rock, to the extent of per- 
mitting the removal of the silica or sand. 

The operation of concentration a3 a whole, 
or in its practical form as applied to the sep- 
aration of rocky mineral ores, invoives the re- 
duction of the quartz or other rock coutaining 
the mineral to a powder, tho addition thercte 
of the fat or oil and acid or calt, and Lhe gubd- 
sequent removal of the gangue. 

If my invention is inapplicable to any par- 


| ticular rocky ores or class or classes of rocky 


ores, or to the concentration of any particular 
metal, such limitations are not now known to 
me. its commercial valae, however, will prob- 
ably be restricted to its use in connection with 
ores hearing the precious metals, gach as gold, 
silver, anu copper. 

Among the ores apon which I havs operated 


sncceasfally by means of my invention are the 
following: Ores containing native gold atid sil- 
ver, kerargyrite, argentits, argentiferors ga- 
lena, and a variety of double aad otherwise 
compound salphides of silver, with copper, 
antimony, arsenic, and ether base-metal gut- 
phidesa. [I havealso operated successfully up- 
on pyritic ores, white, yellow, green, and jn- 
termediate shades, beving variable canstitu- 
ents of iron, copper, arsenic, and sulphur, end 
mostly anriferous, and baving variable proper 
tiongofsuch constituents. I havealaonpornted 
saccessfully upon oreg containing teilurides of 
gold, silver, and lead, and others coutsising 


‘the oxides and carbonates of copper end fhe 


carbonate of lead. Ali the metals or metallio 
mineral portions of these ores are acted upon 
by the admixture described, io such manner as 
to permit the rocky gangue to be removed by 
a washing process, after which the soverai 
metals may be separated by the usual manne, 

In putticg my invention inte practice any 
fat or oil, and ang acid, either mineral or véz- 
etable, or any solable neutral or acid salt, or 
eny compound of fata and oils with appropri- 
ate acids, may probably be successfully em- 
ployed, at jeast such fa tho case with all of 
thess agenta with wiich I have so far expari- 
tmaented. have used petrolewa and ons of 
ita several constituents—namely, fparaffine- 
olls—aiso tallow, (melted,) lard, lard-oii, 
red-oi/, (impure oleic acid,) sotton-scad oil, 
castor-oi], spero-oil, aud linseed-oi, and 
goime combinations of these with each other. 
The acids which I have employed are sul- 
phuric, hydrochloric, witric, phosphoric, 
acetic, oxalic, tannic, and gailic. I havealso 
usod the following salts, to wit: thesalphates 
and chlorides of sodium, zine, and copper, and 
the double sulphate of potash and alamina. 
Tho selection of the appropriate agcats will, 
however, be largely determined in tha practi- 
cal working of my invention by the considera. 
tion of economy, which will obviously uxelade 
the greater nushber of thoseabove enumerhted. 
A. reasonably theap and placticable use of my 
invention will ba as followa,the quantity named 
being suitable for laboratory uso and- the 
charaeter of the ore svecifed being subeten- 
tially that of an ore upon which FE hava gue. 
ecssfaliy opaxated by ths preparstion and in 
the manus hercioafter described. 
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Take an ore assaying twelve ounces per ton 
in silver and containing forty cight per cent. 
silica, 6.3 per cent. zine, 1.5 per cent. cop- 
per, fifteen per cent. iron and aluminium, 6.5 
per cent. lead, 14.18 per cent. sulphur, 7.19 
per cent. erscuic. Of this ore take four (4) 
ovnces by weight in pulvcrulent form, pre. 
pare a fixture containing sulphuric acid, cot- 
ton seed cif, and water, in all about twelve 
finid drama, of which ten drams are of water 
and abont two drams are acid and oil in the 
proportions of fifteen parts of the oi! and two 
psrta ef the acid by measure. In making this 
tinid wixtare the acid and oi? are first mixed 
with each other, the acid being added to the 
oil very gradually, so that thetemperature will 
not Nse above 120° Fahrenheit. The stirring 
in of the acid should be thorough, as it tends 
at first to gravitate to the bottom. After a 
few hours, Inasuwmer temperature, the mix- 
ture will be ready for use, and, preferably, in 
such atemperature should not be prepared 
long before using, though if it should have 
stood tong enough to solidify it should be 
gently heated before adding the water thereto. 
In winter or in air-tight vessels it may be kept 
for a number of weeks ur even longer, and 
then rendered fit for mixing with water by 
heating gently when required for use. The 
water may be advantageously added in install- 
ments cf about three equal paris, and the mix- 
turestirred after cach addition of water until it 
stiffens. After stirring in the entire quantity 
of water the compound is agded to the ore, the 
proportions of orceand compound being chosen 
wilh 2 view to prodncing a stiff mags after the 
materiais have been incerporated, such pro- 
portions being therefore variable in different 
eases with this end in view. ‘he stirring or 
incorporation of the ore with the liquid should 
of course be thorough forthe purpose of bring- 
ing the mineral into contact with the oi! and 
acid as coinpletely as possible, and after such 
incorporation the inass isthev in condition for 
the washing out of the quartz by the action of 
water which will be applied to the mass in 
sufficient quantities for this purpose. Zhe 
washing should promptly follow the mixing, 
and in this operation the mass be opencd ont 
or brgken up and thoroughly stirred in the 
water, In order that the sand or quartz may be 
freed and carried away. Jn treating so small 
a bulk as above specified the mass may be 
squeezed repeatedly in the hand in a basin of 
water, thé substanceso manipulated being ex- 
pressed between the fingers cach time it is 
squeeze), and thus made to expose new sur- 
faces to the water from which the sand will be 
detached, 80 as to fall to the bottom of the 
basin. °In practice upon large’masses any ves- 
sel having an outlet or ontlets at its bottom for 
the escape of the water and sand will be suit- 
able for this operation of washing, and me- 
chanical means will of course be employed to 
break ap the mass.~ The concentrated min- 
eral will accumulate in a pasty mass or lump 

the ntetallie portion 
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of the ore, together with the hydrated oil and 
acid, which latter may be removed by heat- 
ing and afterward roasting, or by other suita- 
ble means. ‘The use of petroleum or of a con- 
stituent thereof, either by itsclf or in combi- 
nation with tallow, (heated,) cotton-seed oil, | 
or other fat or oil, will be even less expensive. 

When petroleum or 4 constituent thereof is 
used the oil should desirably be first mixed 
with the ore, then water added containing a 
suitable amount of free acid or a soluble neu- 
tral or acid salt, the quantity of water being 
ample for the washing-out operation, which is 
to follow, aud the quantity of acid sufficient 
to cut the sand away frow the otherwise co 
hering mass.” Inthe case of petroleum or its 
constituent, paraffine-oil, one or two fluid 
drams of acid to one gallon of water is sut- | 
ficient forthis purpose. The petroleum ahich 
t have used was 30° Baumét, and [ have found 
three fluid dranms of oil abundant for prop: 
erly moistening two ounees of Leavy ore, or 
in the ratio of about a barrel of oil to the ton , 
of ore, the amount being, of course, variable 
with the relative bulkiness of the ore. 

In the use of petrolenm, or of a liquid con. 
etitvert thereof, like pariffine oil, the condi- 
tion of the concentrated mass is more liquid ; 
than when a vegetable or an ynimal oil ora 
fatty constituent thereof is used, wud a some- 
what different meang or method should be em- 
ployed for removing the sand. In practice, 
the concentrate, after (horough avitation of the | 
mass and detachment of the sand, will in this 
case be preferably removed by means of a 
eoustant overflow of water from a washing- 
out vessel, by which overflow thie concentrate 
will be floated off. Devices and methods now | 
well known in wet separation of ore’ will bé? 
suited to this part of the operation, beating 
in mind that the sand and mineral are merely 7 
traasposed or their relative positions are ree 
versed, because the sand is heavier than the 
mixture of mineral, oil, and acid. A proper 
selection cf devices for this purpose will be 
apparent to those skilled in the wet separation 
of ores. After removing the quartz or rock by 
washing or any suitable means the niineral | 
may be roasted, in which opcration the water, 
if present, will be dispelled, the oil will burn 
out, and the acid will be decomposed aiid elimi- 
nated, in the ease ef sniphuric-acid, which 


woe 


will commonly be used, by conversion into 1 


sulphurous-acid gas, which passesoff. Incase 
fixed oils are used the mass may be allowed to 
stand until the water has run oif. To hasten 
the operation of removing the water the mass 
may be heated, say, to about 212° Fahrenheit 
or less, whereupon the water will generally be 
promptly freed and may be poured off or it 
may be evaporated. The operatiou of smelt- 
ing is facilitated by the presence of the fat 
acting simply as a fuel. I 
‘Fhe Gisposition made of the mineral or metal — 
after concentration, whether by roasting and © 
subsequent smelting or by smelting without — 
previous roasting, or otherwise, belongs to the 


after treatment and is not inatcrial to my pres- 
ent invention. 

The proportions in which the acids or salts 
are added to thie oils or fats may vary accord: 
ing to the kind of acid or oil employed, and 
also according to the kind of ore to be treat- 
ed; aud the manipulation of the substances 
einployed may be varied from that above set 
forth in either formula given. These matters 
may be determined in individual cases by the 
operator; and I do not, therefore, restrict my- 
self to any particular proportious of the sub- 
stances employed, though I have above indi- 
eatcd proportions of certain acids and oils by 


; one of the other of which practical results nay 


be obtained upon almost all varicties of ores. 
it is also not essential to iny invention that 
the acid or salt employed with a vegetable 
oil be added to the oil before the incorpora- 
tion of the oil with the ore, agit is entirely 
practicable, at least is most, and poysibly in 


thereaftor add the acid, #8 seb forth in the 
use of petroleum. 

Tam aware that it has been proposedein a 
patent to Tunbridge, No. 228,004, dated Muay 
25, 1880, to recover finely comminnted nietal 
held in suspension in water by the use of soap 
or AsaApounceons Compound formed by a par- 
tial or imperfect blending of an alkali or an 
alkaline salt with a fat or an oil. The action 
of the soup or saponaceons compound whieir 
diffused through hard water containing the 
metal in suspension is to form with the lime 
salt in the water a coagulun in which the 
particles of inetal are cnveloped and by which 
they are held durmg a snbsequent removal of 
the water. When the water is soft a lime 
Salt must be added to form the coagniuin. I 
disclaim the use of any substance in connec- 
tion with the fats and oils capable of saponi- 
fying them. J also disclaim the method sect 
forth in said Tunbridge patent as being en- 
tirely dissimilar to that herein claimed. Said 


all, cases, to first mix such oil with the ore and’ 
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Tunbridge method is stated it said patent to 
consist ‘in first depriving the water ofas much 
earthy non-metallic matter as possible,” this 
being effected by any of the ordinary methods 
in use for that purpose, such as letting 6 stand 
until the earthy matter precipitates. My in- 
vention, on the other hand, has reference zole- 
ly to the separation of nietal or metallic min- 
eral from earthy nou-metallic matter, (rocky 
gangue,) and not to its subsequent separation 
from water. Inthe practice of my method, 


moreover, the metal or mineral and non-me-— 


tallie matter (rocky gangue) are together and 
in the first instance mixed with the fas or oil, 
and the non-metallic matter is afterward sep- 
arated from the metal or mineral by the pecu- 
liar agtion of the acid or soluble neutral or 
acid salt operating in the presence of water to 
detach the gangne from the mags. 

With the understanding that I am mot re- 
stricted in the matters mentioned, K elaim, 
broadly— 

). In thescparation of pulvernient ores con- 
taining rocky gangue, the method of treat- 
ment herein described, which consists in mix- 
ing with sueh pulverulent ore a fat of an oil 
or 2 constituent thereof, an acid or soluble 
neutral or acid salt, and water, finally beeak- 
ing up the mass to allow the sand to separate 
therefrom. 

2. The method, substantially as deaerided, 
of separating metals or metallic minerals from 
rocky gangues, which consists in mixing 4 fat 
or an cil or a constituent thereof with pulver- 
ized ore and washing out the gangue with 
water containing au acid or a soluble aexztral 
or acid salt. ; 

In testimony that I claim the foregoing as 
my invention I aflix my signature in presence 


of two witnesses. 
CARRIE J. EVERSOR. 
Witnesses: 
M. FE. DAYTON,. 
G. F. LANAGHEN. 


45 


50 


Be 


65 


7O 


~ con. —-—-" 
(a0 Bodel.) 


H. J. WAGNER. 
CHURN. 
No. 373,113 Patented Nov. 15, 1887. 


wa 


a @ i 
(2 eee eee ra | 
Ce) race = 
silk I heen 
Lop an aE 


0 | Henry J Wagner 


UNITED STATES 


2061 


PATENT OFFICE. 


HENRY J. WAGNER, OF DAYTON, MISSOURI. 


) 


CHURN. ‘ 


SPECIFICATION forming part of Letters Patent No. 373,113, dated November 15, 1867. 


ow te. 


Application filed June 24, 187. Sertal No. 242,412. (No model.) 


Siwrewe  - 


To all whom it muy concern: 

Le it known that J, HENRY J. WAGNER, a 
citizen of the United States, residing at Day- 
ton, in tho county of Cass and State of Mis- 


5 Souri, have inveated a new and nseful Iim- 


provement iu Churns, of which the following 
I$ 2 Specification. 

My invention relates to churns; and it con- 
sists in the construction and arrangement of 


® parts of the same, which wil! be more fully 
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set forth hereinafter, and pointed out in the 
claim. 

My prescut invention relates to an improve- 
ment on Patent No. 347,978, granted to me 
Augeast 24, 1886. 

The object of my present invention is to 
vary the construction of the mechanism shown 
and deseribed in ny patent above mentioned, 
s0 as Lo udvantageously provide a, churn more 
positive in its results, cleanly in its operation, 
siinple and effective in its constrnetion, and 
comparatively inexpensive in its manufacture. 

The essential featnre of my present inven- 
tion isthe nse of suspended dashers devoid 
of bearing-surface at their lower portions and 
operated to revolve in reverse directions upon 
vertically-inclined shafts. 

Tb the accompanying drawings, wherein like 
Iettera of reference indicate similar parts in 
the several views, Figure 1 is a vertical sec- 
tion of my improved churn. Fig. 2 is a top 
plan view of my improved churno. Fig.3 isa 
sectional elevation of a portion of one of the 
dasher-shafts aud its gearing. Fig. 4 is a top 
plan view of the top beuring-plate. ; 

A indicates the churn-vessel, of suitable size 
and shape, which is provided with a detach- 
ablo cover, B, situated on the npper portion 
of the churao-vessel and having a transversely- 
arranged metallic plate, D, sletted at its ends 
to receive the upwardly-projecting spring- 
plates H’, secured to the vessel A and engaged 
by the locking-bolts H on the ends of the said 
plate D. The constrnetion as thas described 
i3 common to my patented device aforesaid, 
and I will now proceed to deseribe my im- 
provement ujon said device. ; f 

Secured to the covér B is a U-shaped 
bracket, C, closed at its upper side, and at its 
» ends being firmly secured to said coverin aby 


suitable manner. <A boss, ec, is formed ia ene 
side of the bracket C, and provides a bearing 
for a shaft, E, arranged horizontally theredn, 
and having an operating-handle on its outer 
side; and on its inner end a face-gear, FB, is se- 
cured, and arranged in @ plane at right angles 
to the plane of the shaft upon which it*is 


mounted, as will be readily understood, 


Two shafts, 5 0’, are vertically inounted {nthe 
said frame and ata slight incline to the per- 
pendicular, being loosely securcad at their up- 
per ends in the top portion of the bracket C, 
and having bearing in the boxes b? 6’, adapted 
to fit over flanged openings b* in the trane- 
verse plate D. 2?Tie boxes 6’ are formed with 
apertares, through which spring- pins d engage 
the shafts, the said shafts being thereby re- 
tained in a suspended position. The boxes 6 
are integrally formed with borizontally-ar- 
ranged spurs or pears dd, which rest oa the 
top surfice of the transverse plate D and are 
in mesh with each other and with the ver- 
tically-arranged wheel bh’ at all times. The 
shatts bb’ pass vertically through the blecks 
L’ at an ineline to the perpendicular and the 
gears d,and are locked iu connection there- 
with, tosuspend the sanie, as desired, by means 
of the pins 6‘, secured to said boxes J, and 
adapted to engage openings foymed in the 
shafts b b, for securing thesaid shalts, as bere- 
inbefore sect forth. ‘ 

On the lower ends of each of the shafta 6 0’ 
spirally-arranged dashers F F are secured. 
These spiral blades are mounted in connection 
with said shafts b and b’ by means of trans- 
versely-arranged arms /, which extend out- 
wardly aud are secured to the back sides of 
each of the blades or dashers, having theshafts 
for their centers in connection with éach 
dasher. As seen in Fig. 1, the lower ends of 
thé shafts b b’ do not touch the bottom of the 
ehurn body or vessel A, and have no bearing- 
poivts at the lower ends thereof, being braced 
and supported in the cover B and the bracket 
C, and having a free suspension within the 
body pf the churn, the lower ends of the desh- 
ers being farther apart than the upper endg 
These dasher-blades and their shafts 5 0 ere 
adapted to have areverse revolution. This is 


aecomplished by means of the gear Wb’ meshing 100 
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with the gears d, tho gear d nearest the gear- 
wheel E’ being revolved in ove direction, while 
the gear d ou the other side of the first gear d 
ia revolved iv 3 reverse direction, as will be 
§ readily understood by those skilled in the art. 
As hereinbefore set forth, the dasber-blades 
are formed spirally on two perpeudicular 
shafis turning in opposite directions, giving 
oa slightly angular horizontal circular motion 
to the dashers, which, crossing each otHer’s cir- 
cles, tbe lower ends moving in advance, lift 
the cream from the bottom, throwing it up- 
ward and outward, giving it a sewicircular mo- 
tion, which is coptinaally intercepted in every 
direction by counter-currents frow the op- 
positely-revolving dashers, causing thorough 
and equal agitatiou of the whole mass. Ip 
this movement air follows behind and under 
the blades, aod oxygen of the air comes in con- 
tact and freely combiues with every particle 
ofcream. Thus oxygen coinbines with sugar 
of milk, producing lactic acid, which cards the 
caselne, thas separating it from tbe batter 
when the botter-globules are raptared by agi- 
25 tation. This advantage will be readily ap- 
precisble to those skilled in the art of butter- 
making, and the advantageous action of the 
spirally-arranged dasbers will be readily ap- 
parent in respect: to the valuable infusion of 

30 Oxygen. ; 
D the operation of my improved charno no 
ipering or pluoging motion is heard or felt, 

© operation being in a measure noiseless, 

By the arrangement of the driving mechan- 
35 ism abd dashers on the cover B, on rémoving 
the said cover to introduce hot or cold water 


10 


15 


for cleanipg purposes all the operating parts 
are removed at one operation, and on replac- 
ing the cover the dasher-shafts will be in ad- 
justisent and in proper position without the qc 
necessity of any connection or manipulation. 

The novelty and: atility of my improved 
churn are apparent, aud need not be further 
enlarged upon herein. 

Uaving thus described my invention, I 
claim— : 

In a chorn, the body A. having its cover or 
top provided with a plate, D, the latter hav- 
ing openings B° therein, and annular upward. 
ly-extending flanges around thesaid openinga, sc 
combined with the shafts 8, carrying the dush- 
ers, the lower ends of the dasher-shafts being 
entirely disconnected'from the bolly, the up- 
per ends of the sbafts being passed aan 
the openings 6°, the gears d, recessed inthe 5: 
under side to fit over the flanges of the open- 
ings 3° and turo around the saine, said gears 
being separate from the shafts, boxes }’, formed 
integral with the gears, a spring locking-pin, 
b‘, carried by the‘boxes to lock the boxes and 6 
gears to the shafta, a bracket, O, above the 
cover to receive the upper ends of .the shafts 
b, and the gears d meshing with each other and 
the gear FE’ with driving-shaft E, for the pnur- 
pose set forth. 6: 

In testimony that I claim the foregoing as 
my own I have hereto affixed my elgnsature in 
presence of two witnesses. ’ 

HENRY J. WAGNER. 
Witnesses: : 
Luoy BL Wae 
RB. D. Raury. 
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fo ail whom it may concern: 
> Bo it known that I, Epgar A. HocKLEy,a 
citizen of the United States of America, resid- 
ping at Ouray, in the county of Ouray and State 
of Colorado, have invented certain new and 
museful Improvoiments in Ore-Slimers; and I 
0 declare the following to bea full, clear, and 
exact description of the invention, suchas will 
enable others skilled in the art to which it 
)appertains to make and use tho same, réfer- 
ence being had to the accompanying draw- 
) ings, and to tho figures of reference marked 
thereon, which form a part of this specifica- 
(On. 
» My inveation -relates to a novel form and 
‘construction of mechanisin for treating ores, 
land is designed to save the float mineral, 
| usually called “slimes” and sometimes termed 
“flour” gold andsilver. Whichever terin may 


fical miners and to those skilled in the art to 
Which this invention appertains, sinee these 
terms are applied to that portion of the min- 
eral which is too light to be saved by tho or- 
dinary gravity processes, which depend upon 
the greater specifie gravity of the mineral, 
Which causes the same to settle and separate 
rom the gangueor lighter portion of the mate- 
nal. In all classes of ore there is more or less 
Pof this light flour or float mineral,which is held 
im suspension by the water, while in some 
kinds of ore this class of mineral amounts to’ 
Avery large proportion of the value, which is 
therefore ordinarily lost or carried to thedump 
with the so-called “tailings.” : 

The object of this invention therefore is to 
Save this light mineral either by the original 
treatment of the ore or by retreating the tail- 
ings which have passed through other ma- 
hines. 

The principle of the inveution is to aid or 
Increase the natural floating tendeney or buoy- 
antcondition of the mineral particles, where 
by the valuable portion is made to float, while 
the ganzue, which is heavier, settles, this ef- 
feeting the separation. 

- My improved mechanism consists of a pulp- 
ye bdox, « separator, and a filtering-tank. The 
material to bo treated is first discharged iuto 
the pulp-box, which catehes the greater part 
of the gdngno, and is provided with a screw 
conveyer for removing the same as fast as it 
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settles, the lighter and valuable portion of the 
mineral passing thence into the separator, 
into the bottom of which is forced air, steam, 
water, or other suilabie material, producing 
such an agitation at the bottom as will cause 
the inineral to float after first separating or 
washing it from the gangne, when it passes 
into a filtering-tank, in whieh the water is 
drawn off bysuitable means, leaving the min- 
eral. ‘This mechanism will be better under- 
stood by reference to the accompanying draw- 
ings, in which is illustrated an embodiment 
of the invention. : i 
In the drawings, Figure 1 is a top or plan 
view of the mechanism; Fig. 2,a side view or 
elevation of the same; Fig. 2,a section on the 
line y y, Fig. 1; Fig. 4, a seetion on the line 
x, Vig. 1; Fig. 5,a section on the line 2 2, 
Fig. 1; Fig. 6, a section on the line w w, Fig. 
3; Figs. 7 and 8, a top and side view, respect- 
ively, of the outer filter; and Fig. 9 a section 
of the samo. Tligs. 10 and 11 are a side view 
and a section, respectively, of the inner filter. 
Fig. 12 is a perspective view of the pulp-box, 
showing its connection with the separator- 
tank, which is partially broken away. Fig. 
13 is a top fragmentary view,on an enlarged 
seale,of the filtering-tank, showing the filter 
ing-walls and the rollers to which they are at- 
tached. Fig. 14 is a perspective view of the 
gate which controls the diseharge of the ma- 
terial from the separating-tank. : 
Inthe views, wherein similar reference-char- 
acters designate corresponding parts or ele- 
ments of the mechanism, let the numeral 10 
designate the pulp-box into which the mate- 
rial to be treated is discharged through chuto 
orspout 11. Enough water is discharged into 
the box 10 with the ore to float the light and 
valuable portion of the same, which float ma- 
terial or scum passes through a suitable open- 
ing 12 into the separating-lank 13, while the 
gangue or worthless portion passes to the bot- 
toin of the box 10, which is provided with an 
inclined conveying Archimedean serew 14 for 
removing the gangue from this box. The 
bottom of this box isinclined correspondingly 
with the inclination of theserow. ‘The lower 
end of this screw is journaled in the receiv- 
ing extremity of the box, whence the gangue 
is carried upward the entire length thereof, 
the inclination of this screw and the bottom 
ry 
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of the box being sneh that the gangue is 
above the water-level before it is discharged 
therofroin. Thoupper extremity of the serew 


Shaft is journaled‘in a suitable support and 


ig provided with a pulley 15, by'means of 
which motion may be communicated to the 
screw from any suitable motor. .The.screw 
being in motion, the matorial in box 10 iskept 
in state of continuous agitation, so that as 
the gangue passes upward toward the dis- 
charge extremity of the box the float mineral 
is washed therefrom and rises to the top in a 
scum, which passes thenee to the separator, 
as bofore stated. Tho size and location of 
the screw are such that its threads reach close 
tothe sides and bottom of the box, by which 
itis enabled to remove the material very 
clean from the box. <A considerable portion 
of the gangue which is more closely associated 
with the mineral will find its way to the sepa- 
rator, which consists of a tank of any desired 
capacity, preferably located contiguous to the 
pulp-box. In the bottom of this separator is 
located a series of perforated tubes or con- 
duits 16, all conmnnicating with each other 
and forming in effect one continuous perfo- 
rated conduit. One branch of this conduit 
is in communication with a stand-pipe or up- 
righttube 17, through which air, water, steam, 
&c., may be forced into tubes 16 and thence 


“ttrto the bottom of the tank for the purpose 
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of agitation, whereby the light mineral is 
washed or separated from the heavier gangue 
and au increased upward or buoyant tendency 
given said mineral, keeping the same upon the 
surface of the water until discharged into the 


filtering-tauk 15, hereinafter deserited. At 


the bottom of the discharge end orsidesof the 
tank is located the lower trough 19 for carry- 
ing away the gangue which settlos in the bot- 
tom of the tank and the upper trough 20, into 
which the float mineral passes, which collects 
in the form of a scum upon the surface of the 
water. ‘The discharge into the troughs 19 and 
20 ig controlled by the gate 21, consisting of a 
stem or standard 21%, centrally located, a lower 
valve 21°, rigidly seeured to the stem, and an 
upper valve 21°, adjustable thereon by means 
of a set-screw 21", which passes through a 
metal strap 21°, secured to the valve and 
through which the stem passes. The valves 
are simply cross bars or slats centrally con- 
nected with the stem and having their ex- 
tremities guided in grooved ways 40, formed 
in the sides of the tank. The gate is also 
provided with one or more floats 25, prefer- 
ably two, as shown in the drawings. The 
floats are secured to the upper or adjustable 
valve in any suitable manner and are de- 
signed to rest upon the surface of the-water 
and to regulate the gate automatically and 
maintain a uniform quantity of water in the 
separating-tank. For instance, when the 
proper amount of water is in the tank valve 
21°, with its floats, isset at the proper height— 
that is, with the floats resting-upon the sur- 
face of the water—valve 21° being partly 
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opened or sufliciently so tu carry off the sur- 


plus-water supply, orthat which enters with 
the material treated. Then if the water-sup- 
ply is increased the fioats will rise and in- 
crease the opening below valve 21°, ao as to 


carry away this increased or exeessivesupply, & 


while as soon as the supply is diminished the 
floats lower and partialiy close valve 21°. It 
will thus bo scen that this gate is capable of 
such adjustment that the proper level of the 
water in the separating-tank may be auto- 
matieally maintained. 

The water and gangue passing through 
trough 19 may, if desired, be carried or drawn 
off into any suitable receptacle, whereby they 
may be allowed to settle in the ordinary way, 
while the floats or slimes passing into trough 
20 are carried by a conduit 22 to the filtering- 
tank18. As shown in the drawings, this tank 
is divided into four compartments by suit- 
able partitions 18°, whieh at their intersec- 
tions in the center of the tank support a box 
or receptacle 26, into which the material is 
discharged directly from conduit 22. Recep- 
tacle 26 is provided with openings 26*, adapted 
to distribute its contents equally into the 
compartments of the filtering-tank. It will 
be observed that the dividing of this taak 
into compartments is only for convenienee 


and not an essential feature, since it may con- gil 


sist of a single compartment or plural num- 
ber, as may be desired. ‘he onter walls of 
this tank 18 are corrugated, as shown in the 
drawings, but may be of any construction 
adapted to permit the escape of the water 
after having passed through the inner filter- 
ing-walls of thetank. The filtering-walls are 
double and consist of an onter wall 30 and 
an inner wall 35. These walls 30 and 35 are 
preferably formed in sections adapted to slide 
in grooved ways or guides secured toor formed 


within the outer walls of the tank. The fil- j 


tering-walls are constructed in any suitable 
manner, the outer being the finer mesh. 
A suitable construction for the inner wall 35 
is a sheet of asbestus paper placed between 
two sheets of wire-cloth. The asbestus forms 
the filter, while the wire-cloth gives it protec- 
tion and support. The whole is attached to 
a skeleton frame of snitable strength and 
composed of any desired material. Theouter 
wall 30 may be composed of filtering-paper 
secured between two layersof cloth attached 
to a suitable frame. This cloth is preferably 
made stationary at one end of the frame and 
secured to an adjustable roller at the other 
end.” This roller is provided with hooks, to 
which the cloth may be secured, while the top 
of the roller is provided with a small ratchet- 
wheel 50, the teeth of which are engaged by 
a pawl or dog 55, secured to the upper sta- 
tionary cross-bar of the frame. It will thus 
be seen that by placing a suitable crank upon 
the upper extremity 60 of the roiler and turn- 
ing the same the tension of the cloth forming 


part of the filter may be adjusted to suit the 


purpose or the requirements of the ease. Tt 


iB .ill thus bescen that by this construction the 
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Bimineral will be retained’ in the tank, while 


‘the water is allowed to escape In cleaning 

up a portion of this mineral will be found 
between. the filters. This may, however, be 
easily removed by raising theinner filter and 
brushing this mineral out into the tank. 

Waving thus described my invention, what I 
claim is— 

J. In an ore separatoror slimer, the combt- 
nation, with a receiving-box provided withan 

inclined screw conveyer, of a separating-tank 
provided with perforated tubes located in the 
bottom or lower portion thereof, a stand-pipe 
}counceted with said tubes, a bottom discharge- 
opening for the tank, and a vertically-mov- 
able gate automatically regulated by means 
of floats, whereby said discharge-opening is 
controlled, substantially as described. 

2. A tank provided with filtering-walls sup- 
ported upon suitable frames provided with 
rollers, the filtering material being made fast 
to the frame at one extremity «and to the 
roller at the opposite extremity, whereby its 
tension may be regulated as desired, the roller 
being provided with suitable locking mechan- 
isn, as set forth. 

3. A tank provided with doublo filteriag- 
walls of unequal mesh, each wall being sup- 
ported upon a frame provided with an adjust- 
ing-roller, to which the filtcring material is 
valttached at one ond, substantialiy as de- 
seribed. 

4. A tank provided with removable filter- 
ing-walls, each wall consisting of a frame pro- 
vided with a roller, and a strip of suitable 
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filtering material made fast to the frame at 


one extremity and to the roller at the op- 
posite extremity, whereby the tension of the 
filter may be regulated at will, a3 set forth. 

5. A separator provided with perforated 
tubes located in the botiom cr lower portion 
of the tani and communicating with cach 
other, a stand-pipe leading to tho tubes, a 
bottom discharge-opening, and a gato pro- 
vided with floats, wheroby said opening is 
automatically regulated, substantially as set 
forth. ‘ 

G. A filtering-tank provided with outar cor- 
rugated walls and inner removable iltering- 


walis provided with rollers for regulating the’ 


tensicn of the filtering material, as set forth. 
7. An ore separator or slimer consisting of 
a2 receiving-tank provided with an inclined 
serew conveyer, a separating-tank provided 
with porforated pipes located at or near its 
bottom and astand-pipeconnected therewith, 
said tank being provided with a top and bot- 
tera discharge, a vertically-movable gate pro- 
vided with valves and flests, whereby the 
discharge cf material from the tank is aate- 
matically regulated, and a suitable filtering- 
tank, the three tanks being arranged and con- 
nected substantially as and fer the purpose 
set forth. 
Intestimony whereof I afiixmy sisuatarain 
presence of witnesses. 
EDGAR A. NOCALEY, 
Witnesses: 
Woe Geren 
L. C. KINTEIR, 
W. DD. VASer TA. 
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METHOD OF AND APPARATUS FOR SEPARATING SLIME OR FINES FROM WATER USED IN MILLING ORES 


' SPECIFICATION forming part of Letters Patent No. 460,599, dated February 23, 1802, 
Application fled September 29,1891. Serial No. 407,147. (Ko modeL) 


| To all whom ié may concern: 


Be it known that I, ALBIon M. Rovuss, of the 


| city of Boulder and county of Boulder, in the 


State of Colorado, have invented acertain new 


;and useful Improvement in Methods and Ap- 
iparatus for Separating Slime or Fines from 


Water Used in Milling Ores, of which the fol- 
lowing is a full, clear, and exact description, 


reference being had totheaccompanyingdraw-. 


| ings, forming part of this specification. 


My invention relates to an improved method 


|and apparatus for removing or separating 
| slime or fines from water carrying ores; and 


my invention consists in features of novelty 
hereinafter fally described, and pointed out 


in the claims. 


Figure J is a vertical longitudinal section of 
an apparatus embodying myinvention. Fig. 
II is a top or plan view with the cover of the 
scum-chamber removed. Fig. III is an‘end 
view, and Fig. IV is a vertical transverse sec- 
tion taken on line IV IV Fig. I. 

I will proceed to describe tho apparatus 
with reference to the drawings, which, with 
the description of the operation of the appa- 
ratus, will explain my improved method. 

1 represents a suitable frame. 

2 represents a pulp-chamber, into which the 


| pipe 3 discharges the tailings froman ore-mill. 


‘This chamber has a funnel-shaped bottom 4, 


terminating in a neck 5, surroanded byacyl- 
inder or wall 6, forming an annular chamber 


| 7. Tho lower end of the cylinder or annular 
) wall 6 forms the seat 8 of a valve 9, secored 


| pivoted to the frame at 12. 


to 2 housing 10, located in a trongh 11 and 
The valve 9 is 


| moved to or from its seat by a set-screw 13, 


‘passing throngh a lug 14 6n the housing and 


| bearing at its lower end against a cross-piece 


15 on the trough 11,80 that by turning the set- 
screw the valve may be moved to or from its 
seat by adjusting the housing on its pivot 12. 
16 represents a water-pipe.discharging into 
the chamber 7. 
17 represents a ylelding gate secured to 6 


| cross-piece 18.of the frame 19 and behind 


which there is an opening 20%in the inner wall 
of the chamber 2. 

21 represents the slime-chamber having 
cover 23 with a peperme spout 23, Thecovor 
22 has a sleeve 24, wh 


ch extends downward « 


through the chamber 21 and reccives the ver- 
tical portion 25 of an air:pipe, on the lower 
end of which are horizontal pipes 26, having 
“a number of perforated lateral pipes 27. 

28 represents a perforated metal or wiro 
mesh screon located over-the pipes 26 27. 

29 represents a deflecting. plate at the inner 
end of the chamber 21 and behind which tho 
waste water passesinto a spout. 30, which dis- 
charges into a trough 11. 

31 represents a trough on the underside of 
the bottom of the chamber 21 and which com- 
rounicates with the chamber through an open- 
ing 32. 

33 represents a pipe forming a communiea- 
tion between the pipe 16 and the trough 31, 
through which water is discharged into the 
trongh to remove the particles which may fall 
into the trough through the opening 32. 

40 is a jet flushing-pipe in the trough 31 to 
promote action of the parts precipitated. 41 
is a discharge-pipe from the trough 31. 


The operation of the device or apparatas | 


is as follows: The mill-tailings drop from the 
pipe 3 intothe chamber 2. Water from tho 
pipe 16 enters the chamber 7, the greater por- 
tion of it passing up through tho neck 5 into 
the chamber 2, as shown by the arrows, while 
a smaller portion passes around tho valve 9 
and escapes into the trough 11. The up-car- 
rent is rapid enough to prevent the descent of 
the slime-water in chamber 2 and carries the 
slime-water up behind the gate 17 through the 
opening 20 into the chamber 21 and along the 
chamber over the pipes 26 27. The waste 
water ther passes up behind the deflector 29 
into the spout 80 and is discharged through 
the trough 11 tothe dump. As the slime- 
water passes slowly through the chamber 21 
itis acted upon by an innumerable uumber 
of-air-bubbles escaping from the perforate 
pipes 26 27, into which theair is forced through 
pipe 26. ‘The constant upward circulation of 
air through the’ slime-water. tends to elevate 
all foreign matter to the surface of the water 
and.to create or form a inass of strong foam 
having a great carrying energy for matter for- 
eign to water. As the form accamulates in 
the chamber 21 it is forced out through tho 
passage 23 to a drier. 

By means of this invention valuable min- 
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eral slime or fines may be saved which have | for the escape of air, a sercen over said 
heretofore been lost. branches, and a separate escape for the wasie f 
; elaim as my invention— water and scum foraed by the passage of the] 

1. The improved method.cf separating min- | air through the mass, substantially ag and for | 
eral slime or fines, cousisting in dis scharging he purpose set forth. F 
air beneath the body of slime and eausing it 4. The combination of the chamber 2 2, | have] 
to be emitted and permitted to pass upward inga neck 5,a wall G, forming a chamber 7, the 
through the slime, forming a foam, substan- | valve 9, secured to an adjustable housing 10,4 
tially 2 as set forth. the pipe 16, the gate 17, a chamber 21, having 
2. The improved method herein shown and | a cover 2, a pipe 25, having perforated : 
described, consisting in depositing the mill- | branches, a sereen 28, 6 trough a communis §y 
tailings into a receptacle through which there | cating withthe chamber 21, pipes for gleaning 
isan upward flow of water, thea earrying the | the trough, a a deflector 29, spouts 23 and ¢ 10 
water and tailings through & chamber, and | and a trough 11, substantially 22 and for tha 


a i 


causing an upward flow of air through the? purpose set forth. 

body cf water and tailings, fox rming & seam, | ALBION M. ROUSE. 

substantially as and for the purpose ‘setforth.| Tn presence of-— : 
3. Tho coinbination of the chanihbers 2 and | JOHN P, HALDEMAN, 

21, an air-pipe 25, having perforated branches | C. C. TIALDEMAN, 
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PROCESS OF CONCENTRATING ORES. 


SPECIFICATION forming part of Letters Patent No. 471 174, dated March 22,1892. 


Application Sied September 1, 1981. Serlal No.404400, (No model.) 


To all when it may concern: 

Be it known that we, CHarRLEs B. HERRON 
and Cantus J. MVERSON, both residents of 
Denver, ia the county of Arapahoe and State 
of Colorado, have made new and useful Im- 
provements in Dreceases tor tho Conconira- 
tion of Cortain Ores; and we do declare the 
foliow.ng fo ba a full, clear, and exact de- 
soription of tho Invention, such as will enable 
1© thoes skilled in the art to which it appertains 
to nractica the same. 

Gur iavention relates ta the concentration 
cf eres, ang kas for its abject the successful 
and economical separation of tho lightor met- 
nis and minevals from their associate rack, 
many ci which have never heretofore been 


Gc. 


at 


Lary 


successfully separated oy mechanical pro- 
3s ig, processes Wherain iho ralative 
specific gravity of the ore values, the rock- 
matrix of the ore,and the suspensive fuidin 
which tho separation has been attempted 
havo been relied upon foreffecting by means 
of many different mectanical appliances tho 
desired separation of such values from the 
soek-matrix of the ora, 
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known processes may be briefly stated to be 
Cae to tho effort of inventors of mechanical 
processes and builders of ore-separatorste ob- 
toin tno desircd concentration with processes 
and machines based upon the theory eon- 
ined in tho statement by text anthorities 
stall metals and minerals are of greater 


1 
leading and untrue because of the porosity of 
structure and irregularity of form which ex- 
ists in raetallie and mineral particles con- 
tnined im eertain ores whereot the rock-ma- 
irix ig crystalline, sueh rock particles having 
smooth and glassy surfaces, a3 we have dis- 
covered by an extended serics of microscopi- 
cal examinations, whereinthe ore examined 
has been first pulverized to a degree of fine- 
ness permitting it to pass through the meshes 
of a series of Swiss bolting-cloth sereens cf a 
mesh varying from one hundred to one hun- 
dred aad eighty meshes per linear inch and 
then examining the mineral, metallic, and 
rock particles of the ore with a nieroscope 
preducing an enlargement of at Icast three 
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thousand diamoters, and the process embody- 
ing our invention bas particular reforenco to 
the separation or concentration of such cres. 

‘rho form and structuro of the mineraland 
metallic particles adapted whon contained in 
a suitablo crystalline rock-matrix to be sapa- 
rated by our process is amply illustrated and 
particularly noticeablein bismuth, silver, cop- 
per earbonsie, silver chloride, gray copper, 
ruby -silyor, teilurides, copper and silver 
glauces, ag woll s3 cbher forms of black sul- 
phurets, wiro silver, nearly all native stiver, 
flake and ficur gold, and frequently coarser 
particles of tree gald, such mineral and motal- 
lic particles being irregular in form, with cavi- 
ties or depressions on the surfaces theroof, and 
porous in structure, frequently resembling 
in appearanesa coral or sponge or vegatabis 
fibers, as sprigs cf moss or-segments of fronds, 
Further, there is a type of ores made up of an 
argentiferousclass of minerals associated with 
a tough crystalline rouk, especially noticeable 
in spar-gauguse carrying gray copyver, in which 
the mineral does not exist in minute particles 


orinintimate dissemination through ths rock, 
‘Phe failures resulting from the heretofore- | but in coarse particles widely separated from | 
each other and of an extremely rigid though | 
friable texture, forthe concentration of which, 


our processis welladapted. Inthooperation 
of pulverizing this ore sufficiently to liberate 


the mineral contained therein, though onlya . 


coarse pulverization is required, the minoral 
becomes reduced to an almost impalpable 


slime, the particles thereof being sufficiently - bir 


fine tor the requirements of this process. Wo ~ 


have also discovered that the buoyancy of the 
above-named minerals and metallic particles 
or the tendency of auch particles to remain 


suspended in fluid mey beso increased by ap- qr 


plying thereto properly-prepared buoyant ma- 
terial in a suitable way and under such press- 
ure as to eause particles thereof to adhere to 
the irregular surfaces and to be contained or 
pressed into the cavities or pores of such min- 
eral and metallic particies that they will not 
oniy remain suspended in fluid for much 
longer time than wonld the mineral and ime- 


tallie particles when not joined to particles, 


of buoyant material, but also to float upon 
the surface of liquid for a sufietent time to 
he separated from the rock-matrix of the ore 


e 


xy such rock-matrix settling through such 
iguid. Jo practicing this inyenticn such 
| properly-preparea buoyant mnaterialis evenly 
| distributed with the ore particles hy meansof 
shaking or revolving screens or of equivalont 
mechanical devices, and the mixture so ob- 
tained is then submitted to a rnbbing move- 
Mment and pressure, the result being that the 
rtivieS of buoyant material are pressed into 
}tro cavities and peres, or partially so, of the 
Mnineral and metallic particles and male to 
Padcbere to the rough and irregular surfaces 
Mkercof, and they (the joined mineral and me- 
Wiailic particies of the ore and buoyant mate- 
rial) are of less specific gravity fora time than 
ippano rock particles of euch ore. ' 
ie ¥¥o havo found ordinary mill-burrs to be 
wpenective inthe operation of attaching the par- 
damicles of buoyant material tothe metallic and 
mmincral particles of disintegrated ore. 
© ino amount of bouyant material to bo 
Rided toa given quantity of pulverized ore 
Tavst bo determined by the bulk of the metal 
qpor minoral contained insuchore. Experience 
has shown u3 that if the smount. of foreign 
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yant material added to the disintegrated. 


bo equal to or slightly in excesa of the 
ulk of mecial or mineral contained in sneh 
Bra a sufficient buoyancy will thereby be im- 
parted to the motal and mineral particles 
r t fter thus joining to admit of thelr obtaining 
mpine uppor strata when such prepared ore-stock 
Weds eubroitied to stratifying agencies. 
wa he following list comprises a number of 
gg materials which aro typical of the substances 
ijpthat may be employed to render metallic and 
Weemincral particles buoyant: Charcoal, coke, 
ipdamp-black, plambago, any of the friable 
ecetable fibers—such as bark, moss, straw, 
@otton, wool—also sulphur, (sublimed,) alu- 
Ininum trihydrate, hydrated lime sulphate, 
Peodium oleate aud otherchoap salts of sodium, 
aldo the cheap motallie sulphates and oleafés, 
These salts must bo dry not only in the ordi- 
Mary scrso, but entirely dehydrated, so as to 
ender them amorphous. Tho carbonaceous 
Bubstances are first named because of their 
wheapness, thcir positiveness of action, and 
Pheir Gestructibility in thefurnace. Sulphur 
“Maso acts as 2 fucl and. in the free state and 
Eprenor quantity for carrying out the proceas 
would be unobjectionablo to tho amelter. 
Lino salts arting as oxidizing fluxes need no 
Becnsideration, nor do the soluble salts, as 
“Bihoy are casily removed from the concentrates 
Ibeforc emelting. In operating with soluble 
Falts (io water cmployed in the separator- 
Manic, bereinaltdr described, must be saturated 
Cither with the same salt or with ono which 
Will proserve the same conditions—that is, 
romain incapablo of dissolving’ or reacting 
el omicatiy upon the salt mixed with the ore 
ana attached to the metallic aud mineral par- 
ticles thereof. ‘To this rule wo make certain 


ie 


i 


pxceptions—to wit, cases where the newly- 
forricad euustance isable to take the place of 


17 


the one destroyed, as in the casa of sodium 
cieate reacting to form olsit acid or any other 
oleate or in the case of common alum acting 
to form aluminium hydrate. : 
The terms “oleic acid” and “oleate” arg 
bere used to embrace the mixed fatty acids 
and their salis resulting from the decomposi- 
tion of gommercial soaps. 

The dezres of fineness to which theore must 
necessarily be pulvérized before the “ buey- 
stock” (as we shall hereinafter term the bueys- 
ant material) is joined cheretois determined 
by the character of the ore and the manner in 
which the mineral and metallic particles are 
disseminated in the rock-matzix of the ore. 
‘While some of the lighter class minerals 
are found sparsely and intimately dissemi- 
nated with tha rock-matrix of their respective 
ores and the particles of minerals so minute 
a3 to require a puiverization which is com- 
mercially impracticable, yetin nearly all cases 
whofe the metallic and mineral particles are 
found in a crystalline, rock-matrix constitat- 
ing an ore otherwise suitable for separation 
by our process we have found that a pul- 


-verization of from ninety to one hundred 


and sixty: mesh, such pulverization being 
eminently practicable, efectually pulverizes 
the ore to adegresof fineness which liborates 
the values from their envelopment, 

In cases where vegetable fiber or any of 
tho carbonaceous substances are used a3 a 
buoy-stock they, together with the disinte- 
grated ore, must be dry before the two aro 
mixed preparatory to the joining of tho me- 
tallic and mineral particles to and with the 
buoy-stock. In cases where the chemically- 
prepared buoy-stock is used the ore and the 
buoy-stock may be mixed or distributed to- 
gether in the presence of moisture; but.the 
operation of attaching the buoyaut matorial 
to the motallic and mineral particles of the 
ore must be performed after the entire maas 
thus distributed together has been thoroughly 
Cried. 

As ouf process is only adapted to soparato 
the metallic and mineral particles from a 
crystalline rock, (an ore with a rock: matrix 
of crystals, as a pure and translucent quartz, 
or @ crystalline spar-gangue being particu- 
larly favorable,) no trouble arises in Attach- 
ing the buoyant material to the metallic and 
mineral particles of the pulverized ore from 
any tendency of the buoyant material to ad- 
here to the surface of the rock particles, as 
the faces of the rock particles ara smovth and 
glassy and offer no position of lodgement for 
such buoyant matorial. 

We do not claim any value for this process 
if it be applied to an ore with atale orelayey 
wangue, or, except fur the separation of the 
lighter mineral and metallic particles, when 
applied to an ore containing galena or pyrites 
of cubical formation. 

When ores adapted for treatinent by this 
process are prepared in the foregoing mpan- 
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ner, 8 separation may be effected with more 
or jess perfection if the thns-prepared stock 
be subinitted to any of the standard dry or 
wet concentrators. In case a dry separator 

5 be used the buoyed values ‘of the ore-stock 
will attain thé position reached by the gangue 
when the conventionally-prepared ‘ore-stoek 

@ '8 put in the machine, and the rock particles 
will be delivered to the position that the 
product is delivered in such cases, and if the 
ore-stock prepared by our method is deliv- 
ered by means. of sifting or blowing to the 
surface of the water contained in or upon 
wet céncentrators the reverse of position to 
that of the product and waste of the ordina- 
tily-prepared ore-stock in the use of the ma- 
chine is attained by the prqednct and the 
> waste. Repeated experiments have proven 
to us that thestandard concentrators in use— 
such as air-jigs, oscillating tables, wet jigs, 
frue vanners, or percussion-tablcs—imay be 
adjasted toadmitof a fairly good separation; 
but there are mechanical barriers to the per- 
fect separation, or, more particnlarly, to the 
rapid and economical operation of the sate. 
Therefore we submit a deseription of a de- 
vice, the invention of Charles Lb. Ilebron, pe- 
culiarly suited to the Successful operation of 
separating the buoyed values from the rock 
particles of the ore-stock as prepared in the 
horeinbefore-described manner and an illus- 
tration of such devicein the drawings accom- 
‘panying and forining a part of this specifiea- 

tion, in which— 

Figure 1 is a Jongitudinal sectional view of 

@ liquid-separator on line 11 of Fig. 2, viewed 
in the direction indicated by thearrows; Tig. 
2,a plan view; Fig. 3, a horizontal sectional 
view on line 3 3 of Fig. 1, viewed in the di- 
rection indicated by. the arrows, the top of 
the tank of the separator being transparent 
and so exposing to view theseveral parts con- 
tained in the tank; Fig. 4, a vertical cross- 
section on line 4 4 of Fig. 1, viewed in tite di- 
rection indicated by the arrows; Fig. 5, a ver- 
tical cross-section, on an enlarged scale, of a 
portion of the device on line 5 5 of Fig. 1, 
viewed in the direction indicated by the ar- 
rows; Fig. 6, a vertica! cross-section on line 6 
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o 
: by the arrows; and Fig. 7,a detail view of 
‘tho foraminated plate (illustrated in Fig. 1) 
near the tail end of the tank of the separator, 
and hereinafter termed a “perforated table.” 

The saine letter of reference is used to in- 
dicate a given part where more than one view 
thereof is shown. 

X X’ are floors of the building in which the 
separator is placed. _ i 
$0 Yisthe storage for the ore-stock which is 

to be run through the separator. 
-Aisa tank adapted to hold liquid, con- 

mractod of any suitable material, but pref- 

erably of wood, and rectangular in shape, with 

65 Sta greatest length from the head -to tho tnil. 
% , #@are timbers resting on the ‘floor NX, ex- 
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liquid C in the tauk A. 


6, Fig. 1, also viewed in the direction indicated © 


y eral ncechanisis contained in the tank being) ty, 


tending transversely across between the tank 
A and the floor X,on which timbers the tank 
rests. : 
The liquid contained in the tank, prefer- 
ably water or brine—that is, water saturated § 
withcommonsalt—issupplied theretothrough } 
the pipe B at the head end of the tank and is} 
ultimately discharged over the bridge walls 
or partitions b U’ at the tail end of the tank. 
Such liquid isletteredC. The pipeB extends 
downward to underneath the surface of the 
liquid C in the taik and at its lower end is 
eonnected with a series of horizontal pipes 
consisting of transverse pipe B’, longitudinal 
pipe B?, and smaller transverse pipes 3% B®. 
b? U8 are perforations on the upper half of 
each of the transverse pipes B® B%, through 
whieh the liquid C enters the tank, there be- 
ing sufficient head in the pipe B to-force the §, 
liquid out of the perforations in & manner to 
produce a slight effervescing condition in 
such liquid directly over such perforations. 
D is the ore-stock, properly prepared, con- 
tained in the storage Y. 
dis a pipe having valve ’ therein, extend- 
ing from storage Y to transverse conveyer E. 
Conveyer E consists of tube or trough e and 
conveyer-screw e’, nipples é e’, extending 
downward from tube or trough e, and xalves 
e* e® im such nipples. | 
e‘isa driving-pulley on the, shaft of the! 
eonveyer-screw by which such conveyer-screw 
is turned. ene , 
F is an oscillating frame suspended on vi- 
bratory arms f f, adapted to be rapidly moved 
a slight distanee backward and forward or 
oscillated by the cam-wheel F* through con- 
necting-arm f°. 
Tl’ F? Fe I) respectively, are screens in 
frame I, forming a series of screens throngh 
which the ore-stock D, delivered froin the nip- 
ples e* e? on the upper one thereof, passes 
just prior to its delivery to the surface of the §j 


“The purpose of the several incchanisms be- 
tween the storage Y and tho tank A is to in- 
sure the taking of the prepared ore-stock D 
from such storage and the delivery of the same 
to the surface of the liquid C in the forin of a 
dust-cloud, whereby a thin surface charge of |! 
prepared ore-stock shall be obtained on the 
liquid C, near the head of the tank A, under 
neath the lower.oue of the serecns forming 
the series. The ore-stock thus delivered tol ,, 
and contained on the surface of the liqnid Ch i 
in the tank A and consisting of the pulver= y 
ized and buoyed values and the pulverized jy) 
rock matuix or gangue are separated from ths, 
each other in the tank, the purpose of the seve toy 


to so separate the buoyed values in such ore) | 
stock from the gangue thereof and to deliver qn 
such buoyed values af or near the tai! end of] ks 
the tank and to deliver the vengue of the ore 
stock from the head end of the tank. ; 
GGG are vertieal partitions extending 
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x | transversely across the tank, the upper edge 
of each partition being a slight distance be- 


ul 


low the surface of the liquid C and the lower 
edge a short distance above an endless apron- 
belt, by which apron-belt the gangue settling 
| through the liquid is carried from the tank. 
g gare braces extending between partitions 

G G, respectively. 
HI is such endless apron-belt having taut 
‘cleats h h h thereon and longitudinal ropes I 


HI fastened thereto by tho straps 7 2, such 
if straps being, preferably, sewed to the belt H. 


Apron-belt I extends longitudinally through 
lthe tank and out therefrom over the edge of 
ithe head end thercof, and from thence over 
ithe drum H’, by which drum it is moved. 

The upper and carryiug portion of the 
apron-belt If for the greater part of thelength 
thereof is substantially horizontal, beiug held 

| in position at the point of junction of the hori- 
zontal part extending along in the tank with 
the inclined part extending out of the tank 
over the edge of the head thereof by the 
sprocket - reel IP, having projections h? h? 
thereon, and the horizontal position of the re- 
mainder of the carrying portion of the beltis 
obtained by such apron-belt extending around 
the roller or drum fh’ and idiers h?h*®. The 
lower or ingoing portion of tle endless apron- 

belt is held in place by the roller or drum H*. 

To prevent any possible disturbance of the 

surface of the liquid C by the movement of 
‘the sprocket-reel H? there is placed over it 


‘Di the housing 1. 


J is a spout or trough underneath thedrum 
Hl’, adapted to receive the gangue delivered 


from the endless apron-belt H as such belt 


travels around the drum 11’, and J’ is a com- 


"mon screw conveyer by which the spout or 


trough J is emptied. 
J? is a horizontal planking forming a cover 
i for the endless apron-belt at the tail end of 
the tank and also forming on the upper sur- 
face thereof a horizontal bed by which, from 
inspection of the settlings thereon, if any, the 
| presence of ganguein theliquid about to pass 
t over the bridge-wall b can be determined. 

K is o perforated table forming a sieve, 
through which the gresier part of the liquid 
passing ovor the bridge-vall 6 can pass into 
chainbor k, such ehadmber k being formed by 
planking K’ and bridge-walis bb’. Theliquid 
passing over the bridge-vwail b’, carrying on 
the surface thersof tho buoyed mineral aad 


i ¥ metallic particled from the ore-stock, Bows 


through the pipe K* intu receptacle L. 

12 are screszs in receptacle L, through 
which the liquid passing into such receptacle 
can pase into recaptaclo i’, thereby leaving 
the buoyed mineral and metsllic particles In 
tha receptaclo L, from which they are taken 
to be afterward treated in any desired man- 


ner. ; 
L’la 8 pipe extending from receptacle L’ to 


@ and communicating with receptaslo M, aad C 
is a valve in pipe L’. 


LS is a pipe which extends from chamber & 
to pipe L’and is joined to pipe L? by means of 
a common T-joint, and pipe L® extends from 
pipe L?, forming a continuation of pipe L*. 

& is a valve in pipe L*. 

When valve /in pipe L? or valve [is open 
and valve 2 in pipe L’is also open, the liquid 
in chamber k can pass therefrom through the 
pipe L’, Tho proportion of the liquid pass- 
ing over the screen K which is permitted to 
pass through such screen intochamber k, and 
from thence throug pipe L‘, is determined 
by the valve 2, and the direction such escap- 
ing liquid flows is determined by the valves 
? and B, respectively—as, for instance, clos- 
ing valve & and opening valve FP guides the 
liquid into a receptacle, fram which it is re- 
turned, by means hereinafter described, to 
the storage-reservoir, from which the pipe B 
extends, and opening the valve & permits the 
liquid to flow to waste. 

When it is desired to empty the tank A of 
the liquid contained therein without allow- 
ing such liquid to pass over the bridge-walls 
b b’, as for cleaning out the tank or flushing 
it, the valve 4 in pipe L’is opened; but erdi- 
narily valve lis maintained in a closed con- 
dition 

m is acentrifugal pump in receptacle M, 
and m’ is a pipe from the centrifugal pump 
mtothetank N The liquid flowing into re- 
ceptacle M through pipe L* is foreed by the 
pump m into tank N through pipe m’. 

O is a float-valve in tank N, and O’ is the 
stem thereof, adapted to close the pipe P 
(such pipe P extending from a, liquid-snpply) 
when the liquid contained in the tank N is 
raised a determined amount and to open such 
pipe when less than the determined amount 
of liquid is contained in such tank. By means 
of this valve O the pipe P when the liquid 
returned to the tank N through the pipe m’ 
is insufficient to maintain the desired height 
of liquid in tank N the additional liquid re- 
quired is automatically supplied through the 
pipe P. 

N’ is the liquid-storage tauk from which 
the liquid is taken through the pipe B te sup- 
ply the tank A, and n isa pipe connecting 
the tank N with tank N’. The use of pips » 
is to prevent any pulsation in tank N’ from 
the movement of the centrifugal pamp M er 
the water passing therethrough into tank N. 

In order to supply liquid directly to tank 
A from tank N, as in the case of Gssiring to 
flush the bottom of the tank A, supply-pipe 
n’, having valve n? therein, is connected at its 
upper end with the storage-receptacio N and 
at its lower end with the tank A. 

Q ia the cover of the tank A, and Q’ is 3 
slice in cover Q, which can be moved to pro- 
duce an opening of any desired sizo in the 
cover Q. : 

Q? is a partition extending transversely 
across the tank A from the cover Q to near 
the surface of the liqtid C in the tank. 


£051 


80 


go 


oa 


105 


us 


290 


425 


130 


2082 


The slide Q’ and the partition Q? are ad- 
justable, the joint functions of the two be- 
ing to determine the quantity of air drawn 
through the tank by the fanS and its souree— 

§ that is, whon tho slids,? is near the surface 
of £hé liquid C in the tank and the slide Q’ is 
opened widely nearly all tho air passing 
‘through the tank will pass through the open- 

ing covered by the slide .Q’, and a sniall por- 
ro tion thereof wiil bo snpniied undernesth tbe 
slide or partition Q?, while a larger quantity 
of air will pass under the partition Q* if 
such partition be raised farther away from 
the liquid C. The partition Q? has another 
1§.fanction—namely, to defect all, if any, par- 
ticles of oro-stovk floating above the liquid C 
(in the air between the aurface of liquid C 
and cover Q) downward to the surface of such 
lignid as it passes tndernaath the slide Q. 
KR is # chamber extending transversely 
-naroas the fauk near tho tail eid thereof, and 
7ib& porforated seraen betweon the chambor 
Rand the tank A. - 
RB’ WH’ are a series or pipes extending from 
as the chamber Ki to the transverse pipe or con- 
duit RY, and r’ + are vatves in pipes BK’ BR’, 
respectively, 

KV’ is & pipe extending from the transveras 

pipe R? te and communicating with the ox- 
30 haust-fan 8. 

S’ isthe driving-pulley by which the ex- 
haust-fan § is rotatod. 

When tho czhaust-fan Sisinoepsration and 
the slide Q’ in covor Q is open, a current cf 

35 air will extend from tho slide Q’ over the sur- 
face of the Hauid contained in the tank, and 
from thence through thascraen into the cham- 
ber R, and from thence through tho several 
Pines R’, R34, and R? to and through the ox- 

40 houst-fan 8. By means of the series of valves 
* r' aod the screon + tho amount and diree- 
tion of the moving current of air can bo def- 
nifely doterminod, it being understood that 
the opening of the slide Q’ is properly ad- 

45 justed fortae amount of current desired. 

Tn the operation of this devico the liquid 
entering he tank A through the perforations 
DG in pipes B® B* flows over the top of the 
partitions GG G along toward tha tail ond 

50 of tho tank and over the bridvo-wall 0, an ef- 
fervescing mavement being progaced, as kare- 
inbefore described, in the quid © over tha 
perforations U0) b>? and a wava-lHke move- 


20 


monk heing produced the entire length of the’ 


§5 tank by the partiticns GGG. Tha buoyed 
rinerai and metallic particles of the ore-stock 
will be found flouting in the ferm of a scum 
upon the suclaceof the liquid glong with such 


ligvid toward the tail end of the tank, and: 


60 when the exiaust-fan 8 is in operation tae 
wave-like movement of the surface™ot the 
liquid is increased and a movement of such 
buoyed mineral and metallic particles along 
upon and ovor the surface of tho liquid C at 

'6§ @ rato in excess of the rate of movement of 
the liquid © is obtained, thereby producing a 
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frictional movement facilitating the separa- | 
tion of sneh buoyed mineral and metallic par- 7 
ticles from the gangue of the ore-stock, wheres | 
by the capacity of the separator is increased. 4 

Heving thus described our invention, what 7 
we claim, and desire to secure by Letters Pat- 
ent, is— 

1. The herein-deserived process for con- | 
contrating ores, which consists in commingling | 
with pulverized ore-stock buoyant materi, 
thea submitting tho commingled pulverized FF. 
cre-stock and buoyant material to movement 
and prossuré and eo joining the buoyant ma- 
terinl to the motallic and mineral particles 
in the sasivorised ore, and then applying the | 
propared ore while ina dry siate to a stratic | 
fying apparatus, whereby the buoyed metal. 
lic and mineral particles aro separated from | 
the gaagso by the aettling of such gangue, | 
sulstentially as described. 

2. Tho herein- described process tor con- | 
contrating ores, which consista in rst com | 
mingling with pulverized ove-stock buoyant | 
material, thon submitting the commingled ( 
pulverized ore-stock and buoyant matertal 
to movement and pressaro and go joining the | 
buoyant materiai to the motallie and mine | 
eral particles ia the pulverized cre, and them | 
applying sach prepared oro while in & dry | 
stats to the surface of liquid, whereby tho 
buoyed motellic a.4d mineral particlas are 
floated on such liquid and separated from the | 
ganguo, which settles In -the liqdfd, substan- | 
tially a9 daseribed.. ‘ 7 

3. The process, substantially avs desezibed, 
for concentrating ores, which consists in first | 
joining the metallic and minoral particles in 
tho pulverized cre with a quantity of Duoy- | 
ant matorial and then sifting or blowing the | 
prepared ord while in a dry state- upon the’ 
surface of liquid, whereby the buoyed me- 
tallic and mineral particles are made to float 
and ihua separate from the gangue, which | 
gotiles. , 

4. The herein-deseribed procesa tor con- 
centrating ores, which consista in first join- 
ing the motallic and mineral particles in tho | 
puivorized ora with a quantity of buoyant 
material, then sifting or blowing tho pre 
pared ore while in a dry state upon the sar 
face of Hqnid, and thea in obtaining 2 cur 7 
rent of aie over tho liquid, whereby he 
beoycd metallic and mineral particles are | 
made to float and to move along on and over 2 
tae surface of such Liquid, and thus separate | 
from the gangne, which settles. ; : 

‘3. The herein-deecribed process for con: | 
centrating ores, which consists in first join 


ing the metallic and minoral particles in the 
pulverized ore with a quantity of buoyant 
material, of cbhtaining a body of liquid hay- 
ingan effervescent condition, and thon sifting 
or blowing the prepared ora while in a dry 
state upon the surface of liquid ia such ef- 
fervescing condition, whereby the buoyed 
metallic and mineral particles are made to 
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if float on the surface of such liquid, and thus 
apsoparate from the gangue, which settles. 


6. Tho herein-described process for con- 


Bcentrating ores, which consists in first join- 


wing the metallic and mineral partictes in the 


§ pulvorized ore with a quantity of buoyant ma- 
Bierigl,of obtaining a body of liquid having an 


effervescent condition, then sifting er blow- 


| ing the prepared ore while ina dry state upon 
jp the surface of liquid in such effervescing con- 


Gition, 2nd then in obtaining a current of air 
over the liquid, whereby the buoyed metallic 


‘aud mineral particles aro mado to float and | 
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to move along on and over on the surface 
of such liquid, and thus separate from the «5 
gangue, which settles. 
‘CHARLES B. HEBRON. 
CARRIE J. EVERSON. 
Witnesses to’signature of Charles B. Heb- 
ron: 
CHARLES T. BROWN, 
J. L. EVERSON. 
Witnesses to signature.of Carrie J. Ever- 


gon: 
KB. A. FAY, 
2B. CURTIS. 
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(To ali whom it may concern: 
| Be it known that I, Francis EpwarpD EL- 
MORE, acitizen of England, residing at Ponte- 
\fract road, Hunslet, Leeds, in the county of 
York, England, have invented cortain new 
and useful Improvements in Apparatus for 
Separating Metallic from Rocky Constituents 
of Ores, (for which I have applied for a pat- 
ent in Great Britain, dated October 18, 1898, 
t No. 21,948,) of which the following is a speci+ 
fication. 

This invention, which was originally com- 
prised in the application for patent filed April 
10, 1899, Serial No. 712,454, but bas been di- 

tvided out at the request of the Office, relates 
to apparatus for separating the metallic from 
the rocky constituents of ores, which I effect 
by bringing a mixture of the pulverized ore 
with water into contact with more or less 
sthick oil, which entraps the metallic constitu- 
ents and allows the rocky constituents to pass 
away with the water. I then separate the 
metallic particles from the oiJ, which can be 
used for repeated operations. The thick oil 
twhich I employ is the thick tarry residue, 
usually called ‘‘residuum,” of mineral oil af- 
ter some of the more volatile constituents 
have been distilled off. When the whole of 
the one has been mixed with watér in quan- 
tity amounting to several tisnes the weight of 
‘he ore, this is then mixed with the thick oil. 
fhe metallic portions of the ore are retained. 
n the oil, which does not even adhere to the 
earthy ingredients, the latter boing held in 
Suspension in the water. 

In the accompanying drawings, Figure 1 is 
tvertical sectional view of an apparatus sult- 
Wie for carrying. my invention-into effect, 

mmitting the elevated cistern; and Fig. 2isa 
#sido elevation of the apparafins, showing the 
_2levated cistern. = 
In order to enable those skilled in the art’ 
® practicé my invention, I will now describe 
+he same in detail with reference to the draw- 
iSngs. on. 
) The mixture of pulverized ore and water 
iupplied by pipe @ arid also the oil supplied 
dy pipe v flow into oneendof adcume, which 
{ lowly revolves on a horizontalaxis, .Ateach 
ond of the drum there is a circular opening, 

nd within the drum annular helical ribs d 
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extend from end to end, the spaces beftveen 
these ribs being divided into cells by ashum- 
ber of equidistant blades. The ore anid wa- 
ter and the oil, which are thus mingled with--55 
cut being broken up,so as to form a uniform 
mixture, are carried from the end of thedram 
where they entered to the. opposite: end, 
whenco they are discharged into a watet-sab- 
siding vessel e, in which the waterand rocky 60¢ 
constituents mostly subside, while the oil, 
with the metallig constituents, floats above. 
Tho lowest layer is drawn away as tailings, 
which may be again treated with oil by lead- 
ing them bya pipe f to a second drum gq, 65 
where they are again mixed with oil supplied 
by @ pipe h, the mixture being discharged 
into a second subsidence vesselk. This may 
be again repeated until little or none of the 
metallic-constituents remain in the tailings. 70 
The upper layer from the subsidence vessels 
is led by pipes l into a céntrifugal drum m, 
containing a little water. As the dram rap- 
idly revolves the metallic particles are caused 
by centrifugal force to pass from the oil to 75 


_the water, which forms a layer next the cir- 


cumference of the drum, the side of whichis 
closed, while the oil, being lighter, flows over 

an inwardly-projecting lip 7 into the casing h’ 

of the druin, whence it is removed by a pipeg 80 
to be used overagain. When thelayer of parti- 
cles and water in the centrifugal drum attains 
a certain thickness, the drum is stopped, the 
layer is removed, and the drum receives a 
fresh charge of water and is again worked. 

The oil may be pumped up through pipeg 
to an elevated cistern o to supply the drums 
cand g; but inorder toclear the oil from air- 
bubbles I prefer to draw the oil up to the cis- 
tern by creating a partial vacunm in the cis- 
tern through the medium of. aay suitable 
ingans, such as a vacuum-pump p. 

In carrying out my invention I donot em- 
ploy an oil mixture. The thick oilofthekind 
before set forth, with the metallic ingredients 
entrapped in it, floats over the water, which 
holds "in suspension the‘earthy ingredients 
which have no oil whatever adhering to them. 

Instead of employing centrifugal force to 
separate the oil from the metallic matters 
mixed with it the mixture may be thinned by 
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heating it or mingling it with solvents of the 


as bonzollue, and loft for abet pia 
or ‘aabjected ta Bt tor-presal EIS) so that th 


oil, enck 


greatest portion ef the cil eau be EatOrored 
for subsequent use. 
aving thus described the nature of this 
in aa ion and the best means f know of car- 
xying tho game into practical efect, I claim— 
1. The eombination in an apparatus for 
separating See froin rocky conatituents 
of ore, cf a rotary Gram having tutornal holi- 
cal ribs, pipes for delivering oil and cro and 
wator into one end of gaid drum, a weter-sub- 
siding vessel arranged below thse drum and 
foe colving the oil, ore and water therefrom, a 
ent rifugal dram ar ranged below said water- 
cee jing vessel, and # pipe for ecaducting 
the m etailie portions and tho ot! from the top | 
of the water-subsiding veseel inte said cen- 
irifugal drum, substantially as deseribed. 
2. "be combination ia an apparatus for 
separating metallic from rocky constituents 
of ore, oF a rotary drum having internal heli- 


Ea Se 


eoi ribs divided inte cells by lengitudina 
hiadss, pines for Gelivoring oil dzd ore anc 
watcr infoonoend of said drum, Qwater-3ud 
siding vessel ecranged below ¢he drum aa 
receiving the oil, ore and water thezefrom, 
contrifugal drum arranged below the water 
subsiding vessel and constructed with an in 
w ardly-projec ting lip and a surrounding cag 
ing, and a pipe fer conducting the:metalli 
portions and ‘oil from the top portion of th 
Water “subsiding veszel into said centrifuga: 
dria at apolatin proxinity to the inwardly. 
projecting lip thersof, substantially as de: 
oor ved. 
In testirsony wherecf Thave heraynto set 
my hand in preseneo of two subseribing wit 
nessea. 


FRANC 
Witnesses: 

FRANCIS -W. 
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To all whonv it nury concern: 

Be it known that I, FRANCIS EDWARD EL- 
MORE, electrometallurgist, a citizen of Eng- 
Jand, residing at Pontefract road, Iunslet, 
eeds, in the county of York, England, have 

invented certain new and useful Improve- 
ments in Processes of Saparating Metallic 
from Rocky Constituents of Ores, (for which 
I have applied fora patent in Great Britain, 
dated October 18, 1898, No. 21,948,) of which 
the following is a specification. 

My invention relates to a method of sepa- 
rating metallic constituents of ore from recky 
and other impurities, which is distinguished 
from the usual Breeigamatlvn processes in 
Which the ore forms an amalgam 
enry. 

It cénsists in mixing the crushed ore with 
water and mixing with the ore and watora 
Psubstanco other than mercury which has the 
power of causing the metallic portions cf the 
ore only to adhere to it, white the water and 
rock or other impuritics of the ore remain tun- 
efiected and may be drawn off. ‘The metal- 
lie constituents of the ore are then recovered 
from the substance in which they aro cn- 
trapped. Ihave found that the heavier ails 
are efficacious for this purpose ard particn- 
larly that kind ef oil known as the ‘‘residu- 

Pum” of mineral oil after ths more volatile cle- 
meuts have beon distilled off. 

In carrying ont my process I prefer to nix 
the ore with water—as, for instance, by the 
wet crushing method in comrion use-—using 
asufiicient quantity of water tomake a freely- 
flowing mixture, the fineness of the ore de- 
pending upon the particular kind ef ore 

treated. I then place the croand watorin & 
guitabic vesso!, add a quantity of the cil do- 
pending upon the particular kind of ore under 
trestmont, and then agitate the mixture with- 
lout breaking up the oil into small globules. 
The metallic particles will adhere to the oil 
and be buoyed upand floated by it, while the 
# other constituents ef the cre will remain in 
thowater. The waterand attendant impuri- 
ties aro then drawn off, leaving the oil avd 
metallicparticles. The metallic particles are 
easily separated from the oil by mechanical 
or other means. 

In the accompanying drawings, Figure lis 

& vertical sectional view of an apparatus suit- 


with mer- 


en a NN A A A 


able for carrying myinvention into practice, 
omitting the elevated cistern; and lig. 2 isa 
side elovation of the apparatus, showing the 
elevated cistern. 

Ia order to enable thoso skilled in the art 
to practice my invention, I will now describe 
the same in detail, with reference to the draw- 
ings. 

The mixture of pulverized ore and water 
supplied by pipe c and also the oil supnplisd 
by nino b how into one end of a drume, which 
slowly revclvesona horizontalaxis. Ateach 
end of the drum thero is a circular opening, 
and within the drum annular helical ribs d 
extend from end to end, the spaces between 
these ribs befng divided into cells by anum- 
ber of equidistant blades. The ore and wa, 
ter anid tho oil, which are thus iningled with- 
out being broken up 50 as to form a uniform 
mixture, gre carriéd from the endof the drum 
where they entered.to, the opposite end, 
whencs they are discharged into a vessel e; 
in which the water and rocky constituants 
nlostly subside, while the oil, with the metal- 
lie eonstitnents, floats above. The Jowess 
layer is drawn away as tailings, which may 
ba again treated with oil by leading them 
by a pips f toa second drum g, where they 
are sgain mixed with cil supplied by a pipe 
ithe rsixture being discharged into a sse- 
end subsidence vessel k. This may be agaia 
repeated until little or none of the metallic 
eonstitaents-reinain in the tailings. The up- 
per Jayer from the subsidence. vessels is led 
by pipes Z into a centrifugal drum mm, con- 
taining a littl water. As the drnm rapidly 
roeyolves the metallic particles are caused 
by ecntrifugal foree to pass from the oil to 
the water, which forms a layer next the cir-, 
cumference of the drum, the side of which is 
clostd, while the ol, boing lighter, flows over 
an inwardly-projecting lip 2 into the casing 
h' of the drum, wheace it is removed by a 
pipe g to be used over again. When the layer 
ef particles and water in- the centrifugal 
drain attains’a certain thickness, the drum is 
stopped, the layer is removed, and the drum 


roeeives a fresh charge of water an@is again 


worked. 

The oil may be pumped up through pips g 
to an elevated cistern o to supply the drums 
ce and g; but in order to clear the oil from 
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air-bubbles I prefer to draw the oil up to the 
cistern by creating a partial vacuum in.the 
cistern theough the medium of ahy suitable 
means, such as a vacuum-pump ;’. 

In earrying out my jnvention I-do rot em- 
ploy an oil mixture. .The thiok oil of the 
kind before sot forth, with the metallie is- 
gredionts entrapped in it, floats over the wa- 
ter, which holds in suspension the earthy in- 
rredients which have no oil whatever adher- 
ing to thei. 

Instend of employing centrifugal force to 
separate the oil from the metallic matters 
mixed with it the mixture may be thinned by 
heating it or mingling it with solvents of the 
oil, such a8 benzolin, and left for subsidence 
or subjected to filter-pressing, so that the 
greatest portion of the oil can be recovered 
for subsequent use. 

IMaving thus described the nature of this 


‘fovontion and the best meaag I know of car- 


rying the game into practical effact, I claim — 

1. The process of separating the metallic 
from other constituents of ore, which consists 
in mixtng with ernsbed ore to which suf. 


cient water has been added to make a fow-. 


jog mixture a substances other than mereury 
to which the msetalile particles only will ad- 
hera, and then recovering the metallic parti- 
cles from ench substauce, substantially ns da- 
scribed. 

=. Fho process of separating tho imotallic 
constitnanta ef ore from the rocky or other 
impurities, which corsists in mixing crushed 
ore with asuticiont qnantity of water to make 
mn flowiog mixture, mixing with tha ore and 
water # quantity of cil, and recovering the 
metallic particles from the ol], substantially 
ns deseriberi. 

3. A processof soparating tee metallic from 
the other conatituonts of ore, which consista 
in mixing erushed ora and water to forma 
flowing mixture, wixing with the ore and wa- 
tar agubstance ofher than mercury to which 
the metallic particles ouly will adhere, sapa- 


rating the water and Impurities from the sub-. 


stapes containing the metal, and recovering 
the metal from auch substances, substantially 
as described. 

4. The method of separating the metallic 
from other constitueats of ore which consists 
of commingling priverized ore to which saf- 


Tigient water has been-added to wake a flow-. 


ing mixture with oil, sopsrating the oil and 
meiailic constituents contained therein from 


the water and inpurities, and separating the 
metatlic constituents from the oil, substan- 
tlaily as described. 

5. A process fer separating metallic fram 
rocky constituents of ore by mixing the pul- 
verized ore with water and mixing the oreand 
water with oil, allowing the water carrying 
rocky materials tostibside, while tho oil car- 
rying metallic constituents floats above, and 
separating the oil from these constitaents 
substantially as described. ‘ 

6. Theimproved process for separating me- 
tallic from rocky constitcents of cre which 
consistsin mixing the pulverized ore with wa- 
ter, flowing the ssmeinto contact snd admix- 
ture with flowing ail, subjecting the mixture 


of ore, water and oil to subsidence, and then 


separating the oil from the rocky constitn- 
ents and water, substaatially as described. 


7. The herein-deseribed process for sepa- : 


rating the metallic from the rocky constitu. 
ents of ore, which consists in first imixisg pal- 
verized cre with a large quantity of water to 
insintain the mixture in a freely-owing con- 
dition, then adding to this mixture of wator 
aud ore a thick oil of the character set forth, 
which oil will adhere tothe metallic constitu- 
ents but not to the wet rocky constituonts, 
then subsiding the water and rocky materia 

and cansing tho oil carrying the metallic con- 
stituents to.foat of over tho body of water 
and ilnaily separating said oi! from said mo- 


tallic constituents, ceubstantially as specified. . 
8. Tho herein-descrided process for repa- 


rating the matallic from the recky constitu. 
ents of orc, which consists in first mixiag pul- 
verized orb with a large quantity of water to 
maintain the mixture ia a freely-flowing con- 
dition, thon adding to this mixtare of water 
and ore s thick oil of the character set forth, 
which oil willadbore to tho metallic constita- 
ents but oot to the wet rocky constituazts, 
thed subsiding the water and rocky reaterial 
and causing the oil carrylng the metallic con- 
atitnants to float off over the body of water 
and daally separating esid oil from ssid me- 
tallic constituents by centrifugal action, sub- 
stantially as specified. 

-In testimony whereof I have hereunto ses 
my hand in presence of two subscribing wit- 


NESSES. rs: 
‘FRANCIS EDWARD ELMORE. 
Witnesses: 
THOMAS BROWN, 
TAOBIAS HENRY Burt. 
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GAA whom it may concern: 
_ Ba it known that I, ALEXANDER STANLEY 
FLMORE, a citizen of Hagland, residing at 4 
Dishupsgatestreet Within, Lordou, England, 
5 have invented a cortain now and useful Im- 
provement in Separating Mineral Substances 
by the Seloctive Action of: Oil, (for which I 
havo applied for a patent in Great Britaia, 
éeted March 28, 1901, No. 6,519,) of which the 
to following is a specification. 

The seloctive action of oil has been utilized 
fer separating metallic substances from 
earthy or rocky constituents of ores. This 
has goneraily been done by pulverizing the 

r§ ore and suspending it in a considerable quan- 
tity of water, co as to make a freely-fiowing 
pulp, then mingling with it oil, preferably 
heavy oil, such asis obtained from petroleum 
after some of the lighter oils have been dis- 

zo tilled from it. When the mixture rests, the 
oil, with most of the metallic substances on- 
trapped In it, floats at the top and is soparated 
from the rocky or earthy matters, which are 
ren off with the water as tailings. Theoilis 

15 afterwerd separated from the metallic sub- 
stances, usoally by contrifugal action. In 
carying on thia separating process I have dis- 

» covcred that in gomecases a slight acidulation 
of the mlature greatly enhances the selective 

30 action of the oil, so that metallic substances, 
as well as other mineral substances, such as 
sulfar and plumbago, can be separated from 
the earthy matters with which they are nat- 
Urally associated better than when there is 

35 no acid present. By thls means some ingtal- 
lic substances can be separated from others— 
such, for instance,as sulfids from oxids. 

,acidulation may be effected either by adding 
& little acid to the oil, in which casa an acid 
so that will dissolve in. dr mix readily with the 
oil, but which ia insoludle, or nearly so, in wa- 
ter—-23, for instance, oleic acid—is to be pre- 
forred, or the acid(may be added to the 
aqueous pulp, in which case sulfuric acid may 

45 bo employed or the acid cyprous liquors ob- 
tained in mine working. The quantity.of 
acid added in either case is small, as it often 

1 nosd not exesed one five-hundredth part of 
the volumo of oil cr water émployed in the 

50 operation. Tho quantity of acid required to 
prodace the best result varies, according to 
the character of the material treated. aud I 


The 


therefore do not confine myself to any defi- 
nite proportion. 

At apparatus by which my process can be 
carried out in practice and. which forms the 
subject of a pending application for Letters 
Patont filed the 8th day of August, 1901, Se- 
rial No. 71,372, is illustrated by the accom- 
panying drawings, in whidh— a 

Figure 1 is a view partly in section and 
partly in elevation, and Fig. 2 a crass-sec- 
tional view. 

In applymg my invention to the soparation 
of metallic and earthy or rocky ingredients of 
ore I preferto mix with the powdered ore from 
five to ten times its welght of water, forming 
a thin fresly-flowing pulp, which I allow to 
flow into the ater Athrough a pipe D. - Into 
this mizer I also admit a thin stream of oil 
from a pipe E, provided with a regulating- 
valve, and a small quantity of acid from 4 
pipe Q, also provided with a rogulating-vaive. 
The oil and acid are mixed with the pulp by 


the rotating beater C. The off by its ealect- - 


ive action coats or absorbs the metallic par- 
ticles, sulfids, the tellurids, and thelike. If 


plumbago, olementary sulfur, or other snb- | 


stances of like character are prasent, the oil 
attaches itself to or coats such particles, while 


it does not coat o7 attach itself to the rocky | 


or oarthy particles present. Tho liqaid min- 


-eral pip, oll, and-acld are caused to travel 


along the mixer A and becouse thoroughiy 
mixed. This mixture issues by an opening 
F into a subsidence-tank G, which has in its 
uppor part a partition H, extending down a 
Kittle below the level of an ontlet-pipe I. In 
the tank G a separation takes place of the 
metallic from the rocky or earthy ingredients 
of the mixture, the metallic ingredients ad-' 
hering to the oil and by it foated to the top 
on the left side of. the partition H, while tae 
earthy and rocky ingredionts subside and ere 


; allowed to issue through a pipe J, provided 


with sregulating-cock, The metallicingredi- 
ents, with tho oik.ind acid, are discharged 
by the pipe Linte-...e drum K of a centrifa- 
gal machine whicu revolves rapidly in a cas- 
ingL. The drum hasan inwardly-projecting 
flange M at its npperedge. Asthe dram re- 
volves the metallic matters, owing to their 
density, accumnlate in an annular layer at 
the circumference of the dram, while the oil 


A 


and acid collect insideand flow over the flange 
Mintothe casing L,whencetheyareconducted 
away through a pipe N. From time a 
the revolution of the drum is stopped and the 

5 metallic matter removed. 
Having thus described the nature of this 
_ invontioa and the best means I know of car- 
rying the same into practical effect, I claim— 
The process tor separating metallic and 
© rocky constituents cf ore which consists in 
mixiog pulverized ore with water and mixing 
the ore and water with oil in the presence of 
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an acid, allowing-the mixture to rest where- 
by the oil having thé metallic substances eu- 
trapped in it floats at the top of the mixture, 
and separating the metallic constituents from 
the oil, substantially as described. 

In testimony whereof I have hereanto set 
my hand in presence of two subeeribing wit- 
nesses. 

ALEXANDER STANMAY RLGIORE. 

Witnesses: Y 

GERALD I, SMITH, 
W. M. Harris. 
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To all whom it may concern: 
- Be it known that J; ALEXANDER STANLEY 
ELMORE, & citizen of Englatd, residing at 4 
Bishopsgate street within, in the elty of Lon- 
don, Engiand, have invented 4 certaln new 
and useful Apparatus for Separating. Min- 
erais by the Selective Action of Oils, of which 
the following is a specification. 

This invention relates to apparatas for ef- 


fecting the separation of minerals by the ge-— 


\lective action of oils, as I shall describe] re- 
| ferring to the accompanying drawings. 
_ Figare1is an elevation, partly sectional, of 
apparatus according to my iuvention. Fig. 
an @ transverse section on the line IT II of 

ig. 1. 

a is e‘trough having a roubded bottom, in 
which a shaft 6, carrying a number of in- 
clined agitating-blades c, is caused to revolve 
by any suitable pdwer. Into cne end of the 
trough leads a pipe d,by which pulverized ore 
or mineral mixed with five to ten times its 


volume of water is fed into the trongh, while. 


oil ‘is fed by a pipe e in quantity regulated 
by acock. As the liquid mineral pulp and 

il are caused by the blades ¢ to travel along 
the trough a they becomes thoronghly mixed, 
and the mixture issues by an opening f intoa 

ubsidence-tank g, which has inits upper part 
& partition #, extending down a little below 
the level of an outlet-pipez. Inthe tank g 

separation takes place of the metallic from 
therocky or carthy ingredients of the mixture, 
the metallic ingredients adhering to the oil 
and by it floated to the top on the left side of 
the partition h, while the earthy and rocky 
ingredients subside and are allowed to issue 
by a pipe j, provided with a regulating-cock. 


The metallic ingredients, with the oil, are dis-- 


charged by the pipe? into the drum kof a 


centrifugal machine, which revolves rapidly 
ina casing’? The dram k bas an‘inwardly- 
projecting flange mm at its upper edga. As 
the drum revolves the metallic matters,owing 

to their density accumulate in an annular 45 
layer at the circumference of the drum, while 
the oil collects inside them and overflows over 
the flange m into the casing /, whence it flows 
byapipon. From time to time the revola- 
tion of the drum is stopped and the motallic 5c 
matter is removed from it. ; 

Having thus described the nature of this 
inventian and the best means I know of car- 
rying the same into practical effect, I claim— 

The combination in an apparatus for sepa- 55 
rating metallic from rocky constituents of’ 
ore, of a treugh, a shaft adapted to revelve 
within gaid trough and provided with in- 
clined blades, pipes for delivering oi] end 
water to said trough, a subsidence-iank ar- 60 
ranged at one end ofsaid trough,extending bs- 
low the same and communicating therawith, 
said tank adapted to receive the liquid min- 
eral pulp and oil from said trough, a verti- 
cally-extending partition arranged in said 6¢ 
tunk at the top thereof for the purpose set 
forth, a centrifugal drum arranged at one 
side of said tank, a pipe connected to said 
tank and communicating with said drum for 
discharging therein the metallic ingredients 70 
and the oil, and a pipe connected to the tank 
for discharging therefrom the earthy and 
rocky ingredients. - 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit- 75 


nesses. 
A. S. ELMORE. 
Witnesses: 


WALTER JAMES SKERTEN, 
GERALD L. SMITH. 
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To all whom it may concern: 
Bo it known that we, JonN STOVBXEN, re- 
sidibe at Cripplecreek, inthe county of Teller, 
ed LEO STOVEKEN, residing at Florence, in 


the county of Fremont, State of Colorado, 


st 


citizens of the United States, have invented 
new and useful Improvements in Apparatas 
for Extracting Metals from Their Ores, of 
which the following is s spocification. 

Oar invention relates to apparatus for ex- 
tracting precious motals fron their ores; and 
it haa for ita general object to provide an ap- 
paratua designed more espocially forthe treat- 
meut of ores in which only a small porcont- 
age can besaved by amalgamation and which 
ores aro of too low srado to bo treated by bar- 
rel chlorination and tao clayey cz atimy to be 
percolated by cyanid solution. 

Thoinvention will be fally understcod from 
the following descriptioa and claime when 
taken in conjunction with the accompruying 
drawings, in which— 

Figuro1 is a broken side elevation of the 
apparatus constituting the preferred embodi- 
ment of our invoztion; Fig. , an enlarged 
‘diametrical section of one of the agitation- 
tanks forminy part of the apparatus; Tig. 3, 
x section taken in the plane indicated by the 
broxzen line 33of Fig.2 looking downwardly; 
Fig. 4, an enlarged side elevation of the filter 
forming part of the apparatas; Fig. 4°, 0 de- 
tailed plan view of the sproader comprised ia 
the filter; Fig. 5, slightly-enlarged trans- 
verse section taken on tho brokon ling 5 5 of 
Fig. 4; Fig. 6, an enlarged detail section taken 
on the broken line 6 6 of Fig. 4; Fig. 7, a de- 
tail horizontal section trkea in the plane of 
the broken line 77 of Fig. 6 looking down- 
wardly; Fig. 8, a broken longitudinal verti- 
cal section of the decanting-vat forming part 
of the apparatus, and Fig. 9 an end eleva- 
tion of the same with a portion of the trough 
broken away. . 

Similar letters of refereuce desjgnate corre- 
sponding parts in all of the several views of 
the drawings, referriug to which— 

A, Fig. 1, is an ore-crusher, which may be 


’ of any suitable description; B, a bin for von- 


tainlng crushed ore; C, an elevator for trans- 
ferring the crushed ore from the crusher to 
the bin, ‘D, asampler which is preferably em- 


ployed, but which per se forms no partof our 
invention and may therefore beomitted when 
desired: EE, rolls disposed below the dis- 
charge of the bin B and having for their pur- 
pose to reduca the size of the piaces of ore; 
Ef, rolta, the parpose of which fs to further 
reduces the size of the pieces cfore; G, an end- 
less ofovator arranged to receive the ore as it 
cones from the rells E and trausfer it to the 
rolls F; H, a. pulvorizer, preferably a ball- 
pulverizer, which has for its pyrpose to re- 
duce theore toa finely-divided or comminated 
stato; I, accaduit for conducting theore from 
the dischargs of the rotis F to the pulverizor; 
J, a tauk for cextaining the oyanid solution 
or other solvent used in the operation of the 
apparatus; HK, a conduit, proferably valved, 
which lends frcra ths tank Jd and has dis- 
charges disposed over the rells Hand BP, this 
to effect a mixtursof thesolution snd ore in- 
cideat tothe grinding of thelatter byaaid rolls; 
L, acondcit, preferably valved, which leads 
from the couduit K tothe palverizar Wand has 
for its purpose to aupply golation to the pal- 
verizer, and thereby assure the ore being 
ground excecdingly fine ia the presenvo of the 
solution; M, « mesauricg device or meter.atl 
any suitable description urracged in the con- 
duit K between the solution-taak J aud the 
conduit L; N, an ore-feediag dovice of any 
auitablo descrintion controlling the dischsa 7Ha 
of the bin B; P, a conater-enaft from which 
the pump M ard tho ore-feeding covics Wf are 
driven, this to assure a suppiy of scluticn 45 
the rolls KE and F and tha pulvorizsr if oot. 
roengurate with the quantity ef org discharged 
fromthebiaB; QQ, agitation-tonks,ciwhica 
six are preferably empicyed, said tanks bging 
arrangod ons below the other aod being pro- 
vided with discharge-conduits R, co as ts e@7- 
able the’ mixed olution and comminuted ora 
to flow by gravity from tho tank nenrest tho 
pulverizer if to the next Jower trauk, and so 


a 


on until they reach the last tank—z. e@., the ¢g 


lowest tank and that farthest from the pul- 
verizer, from which they flow to the fitter, 
presently described; 5, a conduit, preferably 
valved, leading from the conduit L to the 
agitation-tank No. 1—12. e., the uppermost 
tank of the ecries—and cesigned to sapply 
said tank with the cyanid or other solution 
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employed; T, a suitable sand-pump inter- 
posed between and connected to the pulver- 
izet HW aud the avitation-tank No. 1 and hav- 
ing for its purpose to move the golution and 


comminuted ore froin the former to tha ea 


U,s filterarranged to receive the comininut 

ovo and solution from the last of the ayitation- 
tanke Q-—1. e., tank No, G--and having for 
itg porpeso tb separate the solution from the 
pulp; V, a decanting-vat comprisifig & plu 
rality of soparate tauks designed to receive 
soparnte sclutions from the filter U; W, one 


or mora gold-tanks—i. e., atorage-tanks for: 


ths gold solntion—arranyged to receivo from 
the vat V; X, one or more zine boxes—Z. e., 
boxes arranged to receive from the tank or 
tanks VW and filled with zine shavings, on 
which the gold precipitates; Y, asnump-tank 
or plurality of tanks arrinyel fo recelve so- 
Intion from tho zine box or boxes, and Z a 
centrifugal or other suitable pump connected 
with the sump tank or tanks and the tank J 
and designed to trausfer the solution from 
the former to the Iatter. When the solution 


.is Kins returned to the tank J and cyaald is 


added thereto,-the solution. is used again. 
This materially lessens the cost of oporating 
the apparatns and is advantageous for such 
Fenson, 

The oro-ernsher A, the elevator C, the 
grinding-zolis E and F, the elavator G, the 
pulverizer H, the connter-shaft P, the sanfts, 
presently described, of the agitation-tanks Q, 
the gand-puinp T, the filler U, and the pump 
Zare driyen by a snitable motor or rnotors 
through the medium of suitable driving con- 


nections, which per se form no part of our ine. 


vention and which wo have therofore deemed 
it unnecessary to illustrate. 

Ia the practic! operation of ovr apparatus 
itwill bo ooserved thatthesolntion isin con- 
tnet with the ore incident to the grinding of 
the ore by tha rolls Eand f and tacident to 
the redncticn of the ote ton finely divided 
orcomminnted state in the pulverizor TZ. 
virtue of thisand the subsequent viclont agt- 
tation of the comminyted oraand eslutionin 
tho tanks @ the solution reaches all of tho 
valves no matter how ginal the particles of 
oro in which the same aca contained, with the 
resolt that when but a weak cyanid salution 
or other solvent is employed an extraction of 
from ninety-fivo per cont. to ninety-eight por 
cent. of ‘values is efecicd in from two to six 
hours, and this without any subscquent conr- 
centration ef the tailings. The reduction of 
the ore to a finely civided or comminuted 
state—2. ¢., a pulverized siato—in the pres- 
ence of the solution employed assures the se- 
Intion contacting with every particle of ore, 
as stated, and thereby accelerates the ex- 
traction of the values, and itis alsu advan- 
tageous since less power is required to grind 
wet ore than dry oreand because itdves away 
with dust and lessens the wear and tear on 
the machinory. Itwillalso bo observed that 
the ore reduced toa pulverized state and the 


which contributes materially to thet 


By 


solntion commingled therewith pass contin: 
uously aud freely throrgh the eppenils, 

orough 
exttaction o? yalues from theore, In thiq 
eonncstion we desira it understood that wo 
do not eonfing ourssives to tha means shown 


-and dascribed for.raduotag tho cro to 2 com-. 


mainuted state fa the pressneo of the solution 
employed, as any moans. may bo omployed 
for this purpose withoutinvolvingadeparturo 
‘from tho scope of onr invention. 

From the Inst of tho agitation-tanks—i.e., 
tank No. 6—the comminnted ore and sointion 
pass to the filter U, where the aolution, ta 
st ne from.the puipand washes are ap- 
piled to tho latter to produce weaker salu- 
tions. The pulpisa discharged from the fiiter 
es tailings, whilo the solations separated from 
the pulp are piped or otherwise conducted to 
sepnrate tanks of. thevat V. Tere the allmes 
in suspension are allowed to settle sud are 
drawn off at the lowor onde of the decanting- 
tanka, while the clear solution flows of at 


one end and adjacent to the top cf the vat’ 


V and Is led to tho preo(pitating-tank. 

flaving described the general constenetion 
and operation of cur improved apparaiua, wa 
will now preceed to a cotailed dassription of 
the agitaiion-tanks Q, filter U, and decant- 
ing-vat V. : 

Thetunks Qareasimilurin constenetion, and 
hence pdctailed daccription of the cone shown 
in Figs. 2 and 8 will saffice to impartan un- 
dargianding of all, { 
Sigs. Z and 3, a is a cylinder Axed in the cen- 
ter of the tank Gand having a vent b adja- 
cent toits upper end; c, a piston moveable vor- 
tleslly in the cylinder and haviega red ¢ ex- 
tending through the upper end or head thero- 
of; e, nahaft connected by a step f or other 
means with the red </, go a3 to onable it to 
move vortically with and rotate independently 
of said rod d; g, s miter-gear to which the 
ehaft eis ‘keyed or feathered and throngh 
which said sheftisadapted tomave vertically; 
h, a head connected to the sraft e, 89 ag lo 
turn and move vertically therewlth; i (, agi- 
tating-blades couneeted together and to the 


head h and curved in the direction of thoi: | 


length and inclined tn the direction cf their 
width, Figs. 2and 3, whoreby thoy are xndapt- 
ed to throw the comminuted ore and solution 
outward after the manner of 4 centrifugal 
pump sod upward likea plow; ; j, stationary 
wings contected to the side wall of the tank 
and having for their purpose to force tho 
mixtire of comminuted ore and solution Lack 
to the centor of the tank when the saine is 
thrown outwardly by tho blades s, and ha 
pipe let into the cylinder «@ below the piston 
eund desiznod, in common with the pipes x of 
the other cylindors Q, to be conneeted with a 
sonree of fluid-presgure supply. Wheu the 
shaft e is rotaved by a driving connection in- 
termeshed with the mitor-goar yg, it will be 


observed that the material in the tank will he 


thrown ontwardly and upwardly against the 


Referring therefera to” 


&& 


8 


§ 


9 


{oe 


~ 2) 


-~ 
re 


a 
~ 


Migs 
139 t 
Py ¢! 


° 


wings, Which will roll it back into the center 
ofthetank. Thisis materially advantageons, 
since in addition to being kept ia suspension 
the material is worked up and down, and con- 
sequently the cyanid solution is caused to ab- 
sorb the necessary oxygen and effect a rapid 
ind complete dissolution of the gold and sil- 
ver contained in the ore. 

It is desirable in the event of a stop ia the 


operation to raise the agitator means—that is, 


the blades 2 and the parts to which they aro 
connected—of tha several tanks Q ont of the 
mixtare or pulp therein. This, in virtue of 
our improvements, may be accomplished 

an attendant opening a valve (not shown 
controlling communication between a source 
of fluid-pressure supply and the pipes x, for 
it will be seen that when fluid-pressuie is let 
into the cylindersa of the tanks Q the pisteas 
c, shafts e, and agitators : o? said tanks will 
be raised. To lower the agitators into the 
mixture or material in the several tanks, the 
attendant has. but to open a bleeder (algo not 
shown) connected with the pipes/, when the 
agitators willgravitate orsettle down inte the 
working position. (Shown in Fig. 2.) 

It will be appreciated from the foregoing 
that both the raising and lowering of the agi- 
tators in the tanks Q may be quickly and 
easily effected without involving effort on the 
part of the attendant of the apparatus, which 
is a desideratuin. 

The filter U ig best shown in Figs. 4 to 7, 
referring to which / is.the main frame of the 
filter, which preferably comprises a base and 
two longitudinal uprights and is provided at 
the upper sides of the latter with parallel 
longitudinal ways 1, Iigs. 5 to 7; 2. 72, trans- 
verse shafts journaled in tho uprights of the 
frame at the onds thereof and equipped with 
sprocket - wheels p, arranged in alinement 
with the ways m; 77, sprocket-chaihs mount- 
ed on the wheels 7) and having thelr upper 


stretches disposed in the ways m,; s, an end- . 


loss filter-cloth; ¢¢, endless strips of rubber 
or other anitable material secured to the in- 
ner side of the eleth s at the edges thereof 
and having for their purpose to bgag on the 
upper edges of the longitudinal, frame-up- 
tights, and thereby prevent frictiouél wear 
of thecioth; aw, arms connected to the chains 
rat intervals in the length thereof aud ex- 
tending inwardly therefrom; vv, inks which 
connect the filter-cloth and rabber belts to 


; the arms uw, w w, transveree rolis of wood or 


other suitablo material mounted is thoframe- 


uprights below the upper stretch of the filter-. 
' cloth and arranged, by preference, in, three : 


sets, as best shown in Fig. 4; 2 2;.idlor 


 sprocket-wheoels Cisposad above and in er- 


gagement with the upper stretches of tho 
chains + aud having for thelr purpose to hold 
the chains down on sprockot-gears 7fon the 
rolls w,so as to assure tho votation of the 
rolis in the direction-indicated by arrow by 
the chains; s z, trausverse rolls arranged in 
three sets above the rolis w and the upper 


2105 . 


stretch of the fiter-cloth s and designea t¢-be 
pressed by screws a’ or other nieans toward 
the filter-cloth; ) 6’, roils, one of whieh is 7¢ 
employed in conjunction with’ each set of 
rolls z; c c’, screws, the purposgv of which is 

to hold the upper bearing-blocks of the rolls 

b’ on the lower slidable bearing-blocks there- 
of; d’ d’, screws for adjusting the bearings of 7¢ 
the rolls b’ in the direction of the length of 
the filter and adjustably fixing the same in 
position; e’ e’, belts of rubber or other szit- 
able material passed around the rolls z and 
b’ and having their lower stretches arranged 
in frictional contact with the filter-cloth s; 
F' f, receptacles arranged under the three 
-eets of rolls w and designed to be connected 
by pipes g' with the separate decanting- 
tanks of the vat V; h' i’, pipes designed to 85 
be connected with a source of water-supply 
and arranged to spray water agains’ the 
stretches of the rubber belts e’ between tho 
filter-cloth s and the rolls 0’; 2’ 2’, pipes ar- 
fanged to spray water against the lower 
stretch of the filter-cloth 3; 7’, a rotary beater. 
arranged adjacent to the pipes 2’ and adapt- 
ed to engage the lowerstretch of the cloth s; 
kK’ a transverse roller arranged above the 
lower stretch of the cloth sand sdjacent'ta. 95 
tha beater and- having its ends.journaled in 
disks U' off the conter thereof, the disks be- 
ing arranged in-straps m' and provided with 
handles n'; p’, a transverse roll arranged be- 

low the lower stretch of the cloth: s,'7’, a rap 
weighted transverse rolf arranged above the 
lower stretch of the cloth s and having fdr its 


9° 


| purpose to squeeze the samo against the-rol] 


p’, and r’ a rotatable spreader exranged 
above the upper stretch of the cloth s 8% the 
receiving end of the filter. Ongof theshafts 
2. of the filter ia designed ta be driven by'a 
suitable motor, (not shown,) while the begter 
J’ is preferably driven .from an overhead 
counter-shaft. (Also not shown.) 

The operation of tho filter U im detail is a2 
follows: Tho chains r and filter-cloth » are 
driven in the direction indicated by arrow 
and the beater’ isrotated. Thornbber belts 
‘e’ are riven in tha direction indicated by ar- 
row by the friction between them and the 
filter-cloth. Tho putp and goluticn are Gis- 
charged from the last agitation-tank—é. ¢., 
-tank No. 6—through pipe R into thoapreader, 
which has filghta extending right and lef 
from the center and is consequently adantod 
to keop the pulp ard solutlon mized and 
spread the samo uniformly across the filtar- 
cloth. The fltercloth carries the mixed pulp 
and solatica under the frat sot of press-rolis 
¢, where the frst rubber belt e’ presses tha 
solution throngh the filter-cloth. This selu- 
tion, which is strong, is recoived in tho firet 
,revoptacie J’ and Ie oarried by the pips g’ 
\to-one of the.decanting-tauks of ths vas Y. 
‘As it leaves the-firet act of prass-rolls moot of 
the pulp adheres to the firut belt e’, Nt fey 
however, washed down.te the cloth by the 
spray of water froin tho adjacént pipe fh’, 
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which also dilutes the values left as Inoisture 
in the pulp. The mixed pulp and water 
then passes under the second set of press-rolls 
z, Where the second belt e passes the solution, 
which ts of medium strength, through the 
filter-cloth. This solution is received in the 
second receptacle f’ and conducted by the 
pips g thereof toa tank of the vat V sepa- 
rate from that in which the first solation is 
placed. In leaving the second set of press- 
rolls the pulp is watered by the pipes h’ ad- 
jacent to the second belt e’, and the pulp and 
watetare carried below the third set of press- 
rolig. Xfere the weak solution, produced by 
the mixturo of pulp and water, is pressed 
througii the cloths and received ip the third 
récoptacle f’, from whence it is conducted 
by the pipe gq’, complementary to said re- 
ceptacle, to & separate tank of the vat V. 
Aftor leaving the third set of press-roils the 
pulp is forced from the cloth by the water 
discharged by the pipes 2’ and tho beater 7’ 
and is’ discharged as tailings from the filter 
threugh a launder a3, which may extend to a 
aumporuny cther point. After being acted 
on by tho beater 7’ the cloth s passes between 
the squeeze-rolls p’ q', which serve to press 
the water from the cloth, with the result that 
the same returns to tho receiving ond of the 
filter is a clean and dry state. By tarning 
the disks l’, and thereby raising or lowering 
the roller k’, the filter-cloth is carried toward 
or from the beater-7’ to increase or dincinish 
tho action of the beater on the cioth. 

It will bo readily appreciated from the fore- 
zoing that the construction of oy improved 
filter is such that the slimes aro effestually 
preveniod from collecting and packing down 
on tho filter-cloth and preventing the passage 
of the solutions therethrough, also that by 
virtne of the chains traveling in ways or 
grooves in the frame and being connected to 
the filtsr-cloth the filter-cloth is spread out 
and sivays held in proper position with re- 
esect to the press-roils and bolts e’, which 
condaces to the thorongh separation of the 
solution from the pulp. : . 

Ag best shown iu Vig. 8, tho vat V is divided 
by transverse partition-walls a? into a -pla- 
rality of separato decanting-tanks a‘. - These 
tanks aro designed to receive the solutions 
from the receptacles f’ of the filter U, and 
each of them is provided at its lower end with 
® steep funnel a5, which is provided in turn 
at ita lower end with a hose a®. - The hoso of 
each tank is normally closed bya clamp, Fig. 
9, which comprises a fixed member a’, con- 
nectod to the fnunel and disposed at one side 
of the hose, and a pivoted mombor_ a’, con- 
nected to the funnel aud digposed at the op- 
nosite side of the hese with reference to the 
member.a' and normally held in the position 
Rhown by a weight a’. When the solutions 
from the filter U are led into the tanks a of 
the vat V, the slimes settle into the fannels 
aand are drawn off at intervals iato a trough 
a, while the elear solution passes through 


one or.more conduits a at one endof the var — 


to the gold-tank W. When desirable, the 
members a’ of the clamps of the several tanks 
a‘ may be connected together, so that all of 
the clamps. may be opened in concert and 
slimes discharged from all of the tanks at one 
time. 

The construction described tor controlling 
the discharge of slimes from each of the de- 
canting -tanks is materially advantageous, 
since there is no-liability of the pulp choking 
the hose, the opening.and closing of ‘the hose 
serving to keep the pulp lcose. 

We prefer ia practice to use a pany MM’ 
and a conduit M* to return the slimes dis- 
charged from the tanks a‘ to the lowermost of 
the agitation-tanks or to the filter, this in 
ordor to pass the slimes through the filter the 
second time and recover the seldtion con- 
taineat thorein. .The conduit M° preferably 
leads from the réceptacle or trough a” to the 
punp BM’ and thence to the lowermost agita- 
tion-tank, as shown in Fig. 1. 


9 
It will be appreciated from the foregoing 


that in-virtue of the fine griadiag our ilp- 
proves apparatus will treat to advantage high 
or low yrade pyritic and telluride ores with- 
out a preliminary roaat, as the fino grinding 
frees the particles of gold iacloged in the py- 
rites and renders the telluride and other com- 
ponnds of gold more amenable to the cyanid 
solution. 


The spreader 7’ is arranged in a box 1,’ ¢) 


which profersbly has an apron 7 The 
apreader is @ six-sided shaft having wooden 
flights or wings 7” on its aides, the wings at 
one side of the center of the shaft beigg 
inclined oppositely to thoga at the opposite 
sida of the center. ‘ The spreader is driven by 
belt from an overhead counter-shaft. 
shown.) 

We have entered into a detailed descrip- 
tion of the construction and relative arrango- 
ment of the parts embraced in the presont 
and preferred embodimont of our invention 
in order to impart a fall, cloar, aad oxact un- 
derstanding of the same. Wedo net desire, 
however, to be underateod as confining our- 
selves to such specific caustruction and rels- 
tive arrangement of parts, as such changes 
or modifications may be mada in practice as 
fairly fall within the scope of our invention 
as claimed. 

Having described our,invention, what we 
claim, and desire to secure by Letters Patent, 
igs-— é 

1. In an apparatus for extracting precious 
metals from. their ores, means whereby ore is 
reduced to a finely-divided or comminuted 
state in the presence of a solvent, a sories of 
ovorflow-tanks arranged to reccive the mixed 
cre and solvent from the reduction means; 
said tanks containing means for agitating the 
ore and solvent, and a filter arranged to ro- 


ceive the mixed ore and solvent from the last | 


of the overflow-tanks, and adapted to sppa- 
rate-the solution from the ore 
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©. [a an apparatus for extracting precious 


metals from their ores, means for reducing 
ore to a finely-divided or comminutad state, 
means for sepplying a cyanid or other suit- 
able solution to the ore incident to the asia 
reduction thereof, a seriss of overflow-tanks 
arranged to receive tha mixod ore aad solu 
lion from tho redaction means, and equipped 
with means for agitating the ora and sols- 
tioz, meane for supplying solution alono to 
the first of said tanks, and a filter arranged 
to receive tho mixed cro and eoluticn from 
tho last of thetanks, aad adapted to separate 
the solution from the ore. 

3. In an apparatus for extracting precious 
motais from their ores, the combination of a 
tank for containing acyauid or othor suitable 
eolution, means for reducizg ore to a finsly- 
divided or comminuted state, one or mare 
conduits contested with tno aolution-tsnk 
and arranged to supply tho oro with selu- 
tion incident to the reduction thereof,«maans 
for agitating aud mixing the oroand solution, 
arranged to receive the same from the reduc- 
tion meats, a filter arranged to rocsive the 
ore and eolution from the agitating aud mix- 
ing moana, a.nd adapted to soparate tho solu- 
tion from tho ore, ons or more decauting- 
tanks arranged to receive the solution or go- 
lutions from the filter, a precipitating-tank 
which receives toe clear solution from the 
Geeanting tack or tanke, and means for 
transferring the soittioa from the precipitat- 
ing-tank back to the solation-tank, 

4. In an apparatus for extracting precious 
metals from their ores, the combination of an 
ore-bin, an cro-fesding device controlilog the 
discharge of tho bin, mosas for reducing ore 
to a finely-divided cr comminuted state, ar- 
rupged to receive from the bin, a tank for 
containing a cyauid or other suitable sola- 
tion, & conduit connected with esid-tank and 
arranged to supply the ore with solation in- 
cident to the reduction thereof, a measuring 
Gevies controlling said conduit, and a com- 
mon means for actuating tho ore-feeding de- 
vice and the solution-measuring device, 

5. In an apparatus for extracting precious 
metals from their ores, the combination cf an 
ore-bin, an ore-feecingdovice controlling the 
discharge of the bia, moans for reducing ore 
to a finsly-divided or comminnted state, ar- 
ranged to receive from the bin, a tank for 
containiag a cyanid or other suitable solu- 
tion, a condait connected with said tank and 
arranged to supply the ore wish solution in- 
cident to the redaction thereof, a measariag 
device controlling said conduit, 3 common 
inéans for actuating the ore-foeding device 
and tho solusfon-measuring device, 4 series 
of overflow-fanks containing means ‘fer agi- 
tating and mixing the oro and solation, a con- 
duit forecnveying solution to the firet of the 
overfiow-tanks, a pump arrangad to raise ore 
and colation from the reduction means to the 
firstof theoverflow-tanks, a filter arranged to 
receive ore ind solution from the last of the 
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overflow-tanks,and separate the solution from 
the ore, one or moredecanting-tanks arranged 
tereceivessolntion orsolutions from the filter, 
& precipitating-tank which receives tho elcar 
solation from the decanting tank or tanks, 
and means fortransferring the solution from 
tho pracipitating-tank back to the solatiqaz- 
tank. 

G. In an apparatus for extracting precious 
motals from their ors, the combination of an 
ore-bin, means for reducing ore to acrushed 
stato, arranged to receive frow the bin, means 
for controlling the discharge of ore from the 
bio, a tank for containing a cyanid or other 
suitable solution, s conduit connected to the 

aunk and arranged to supply the ore with 

solution incident to the reduction thereof, 
moans for controliing the passage of sclution 
through said conduit, and a common means 
for operating the means for controlling tho 
discharge of the oro from the bin, and the 
means for controlling the passage of the soln- 
tion through the conduit, whereby the sup- 
ply of solution is commensurato with the sup- 
ply cf ore. - 

7. In an apparatus for extracting precious 
metala from their ores, means whereby ore is 
reduced to a pulverized state in the presence 
ofa soivent, means for agitating the mixed 
ore and‘solvent, means for separating the 
solution from the cre, decanting means for 
receiving the solution from the separating 
means, and 2 precipitating-tank for receiving 
solution from the decanting means. 

8. In an apparatus for extracting precious 
metals from their ores, a solvent gonrce of 
supply, means whereby ore is reduced toa 
pulverized state in the presence of solvent 
from tho source of supply, means for agitat- 
ing the mixed ore and solvent, means for 
separating the solution from the ore, decant- 
ing means for roceiviag tho solntion from the 
separating means, & precipitating-tank for 
recciving solation from the decanting moane, 
and means for conducting the solution to the 
source of supply, 

9. In an apparatas for extracting precious 
metals from their ores, means fur separating 
solution from ore, decanting means recsiv- 
ing solution from the separating moans, and 
means for returning slimes from the decant- 
ing means to the separating means. 

10. In as spneratas for extracting precions 
motals from their ores, the combination of 
monus for separating solutions from mixed 
ore sad solvent, and separate decanting de- 
vices for receiving the solutions from the sep- 
grating means. 

In testimony whereof we have hereunto set 
our hands in presence of two subscribing wit- 
nesses. 


JOUN STOVEKEN. 
LEO STOVEKEN. 


Witnesses: 
Wi. H. TABOR, 
James A. MCCANDLESS. 
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To ail whom it may concern: 
Be it known that 1; GUILLAUME DaniIEL 
DELPRAT, general manager of the mines and 
-Works of the Broken Hill Proprietary Com- 


‘5 pany, Limited, of Victoria, a subject of the 
Queen of the Netherlands, residing at Broken - 


Hill, in-the State of New South Wales and 

Commonwealth of Australia, have invented 

new and useful Improvements in the Extrac- 
to tion of Zine, Lead, and Silver Sulfids from 

Their Ores, of which the following is a spesi- 
. fication. 

This invention relates to the extraction or 
concentration of salfid ores to separate them 

ig from their gangue. 

Tho ore is drat finely ground or stamped 
snd then immersed or dropped into a bath or 
soluticn, hereinafter described. An appara- 
tus for carrying ont the process forms the 

6 subject-mattor of a separate application, filed 
March 9, 1903, Serial No. 146,895. This proc- 
ess is readily carried ont at ordinary teim- 
peratures and depends upon the ore particles 
being attacked by the acid to form a gas. 

5 Each ore particle so attacked will havea bub- 
bis or babbles of gas adhering to it, by means 
of which it will be floated and can be skimmed 
or flosted off the solution. The particies of 
the gangue, such as silicates and othor sub- 

3 etances not guickly or readily Attacked by 
acid or dilute acid, fall to the bottom of the 
body of the solntion and are removed from 


time totime. To facilitatethe floating of tha 


ore particles, saitable salts are added to the 
5 solution to increase its specific gravity, as will 
Wo heroinafter explained. . 

In extracting cr concentrating, more espe- 
cially the sulfid ores of zinc, lead, and silver, 
Imeake ase of a nitric-acid solution, the grav- 

0 ity of which is increased to one and four- 
tentaos, (1.4,) more or less, by the addition of 
@ suitablo nitrate, sech as an alkaline-metal 
| nitrate, as the nitrate of soda, nitrate of pot- 
ach, or another metallic nitrate, as the ni- 
s trato of zinc dissolvedin water, or a-mixtura 
of nitrates. The sulfids in the ore are rap- 
idly acted upon by the acid and gas-bubbles 
formed cn them, that quickly carry them to 
the surface, whonce they flow away or are re- 
moved by skimming. The tailings or waste 


may be removed from the bath from ene to 
time, as is necessary or expedient. 

The drawing shows in vertical longitadinal 
section tho apparatns used. 

Below an ordinary bin or hopper 1, having $5 


.@ regulating discharge-door 2, is the pan or 


veazsel 3, having a sloping bottom 4. The 
liquor or chemical solution is suppliéd by 
pipe 5 from a suitable reservoir (not shown) 


.atan apperlevel. Just below the door 2 isa be 


plate 6 on pintles or pivots 7 in slots 8, adapt- 


ed tobeclamped byset-screws 9 when tke plate 


is edjusted to the reqnired angle and with the 
required extent of opening between the lower 
edge of said plate G.and the bottom 4, the & 
directing-plate being, primarily, toinsurethe 
total immersion of all particles of ore in the 
fluid or liqaor. At the lower end of the in- 
clined bottom 4 is a tailings-receiver or sump 
10, having a tailings-discharge 11. A¢ the ~ 
recoiying end of the sump 10 isa bafile-plate 
12, extonding close to the face of said bottom 

4, the object of which is to prevent accumu- 
lation of concentrates above the sump 10, 
Extending from the pan 3 is a launder or 75 
trough 13 to receive the overflow aud the con- 
centrates. Under the bottom tis a piping 
14, forming, with the air-inlet cock 15, a Ban- 
sen burner for gas, so that the solution or 
liquor may be heated, if desired. The ore & 
fed from the hopper 1 drops into tho bath 
and slides by gravity over the bottcm to the 
sump, the! ore particles being raised: to the 
surface of the liquor by the gas-bubbles 
formed, the action of the acid oa these ore 8% 
particles daring their travel along the in- 
clined bottem and ore flonted off with the 
overflow through the trouga 12, or, ff do- 
sired, skimmed off. 

Having thus described my invention, what $e 
I claim as new therein, and desire to secure by 
Letters Patent, is— 

1, The method of sepsrating ores from 
gangue, which consists informing a bath con- 
taining nitric acid, feeding finely-gronund ore 95 
thereto, whereby gas-bubbles will be formed 
on the ore particles tu raise them to the gur- 
face of the colution, and removing tha par- 
ticles-of ore so lifted to the surface, substan- 
tially as described. 
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2. The method of separating ores from] 4. The method of separating sulfid ores 
gangue, which consists in forming s bath«con- | from their gangue, which consists in forming 
taining nitric acid and:a suitable nitrate, | a bath containing nitric acid, adding thereto 20 
feeding finély-ground ore thereto, whereby | sodium nitrate to increase the specific gravity 

5 gas-bubbles will be formed-on the ore par- | of the bath, feeding the finely-ground ore into 
ticles to lift them to the surface and remov- | the bath, whereby gas-bubbles will be formed 
ing tha ere particles so raised, substantially | on the surface of the ore particles to raise ' 
as described. them to the surface of the bath and floating 25) 

3. Tho method of separating suifid ores | off the ore particles so raised, substantially | 

‘© from their gengue, which consistg in forming | as described, 

& bath containing nitric acid, increasing the |. In testimony whereof I have signed my 
gravity of tho bath by adding thereto the | name tu this specification in the presence of 
nitrate of sn alkaline metal, whereby gas- | two subscribing witnesses. 


bubbles will be formed on tho ore particles GUILLAUME D. DELPRAT. 
1 to rnica them to the surface, and floating off Witnesses: 
the particles of ore so raised to the surface, FRED, WALSH, 


substantially as described. PERCY NEWELI.. 
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UNITED STATES 


Patented Auguet 18, 1903. 


PATENT OFFICE. 


MORITZ FRIEDRICII REINHOLD GLOGNER, OF FREIBURG, GERMANY. 


PROCESS OF PURIFYING GRAPHITE. 


SPLCIVICATION forming part of Letters Patent No, 738,381, dated August 18, ke6S. 
Application fled Jannary 37,1903, Gerlal Mo 140,788. (io specineas.) 


To alt whom té pay concern: 

Bo it known that I, Moritz Frigpricn 
REINHOLD GLOGENE, a subject of the King 
o? Prussia, German Emrporor, residingat Frei- 

§ burg, in the Kingdom of Prussia, German Em- 
pire, haveinventod cartain newand useful im- 
provements in Processes cf Purifying Graph- 
ite; and I do hereby deelsra that the fcliow- 
ing ig a iul!, clear, erd exact description. 


10)©60 The presont invention relates to a process 


for purifying graphite from ita natural min- 
eral impurities, which precess is especially 
adapted to be carried ont on a manufacturing 
sesle, becanse, on the one hand, itis verycim- 


1g ploand cheap,and, on tbe other band,tha firs! 


reanlt, is vers good aud far sunericrts any ob- 
tainable by processes hitherto omployed. 


In my new prosesa after being purified in 
 -& first ween from iis heavier impurities—as, 


™ for instense, gvarts, iron, and the like—by 


means of coid water the graphite mineral is 
mixed with about three or four times ita weight 
of wator toa thin paste. A gnantity of pe- 
troleum is then added to this paste, which 


25 quantity is xvcxt naif aa much as the amount 


of pure graphito contained in the granhite 
mixture, and the wholois theronghly stirred 
within a cloasd vessel. Afterward the yes- 
solis allowed tostand, and water issprinkled 
© over the surface of the liquid by weans of a 
roso or the like in order to obtain & quicker 
and more complots separation cf the grapuite 
particles from the earthy admixtures. 
In my preagnt inveniicn I desire first to 
§ point ont that the granhite mixture as aub- 
mitted to the process of purification by means 
of wateruand petroleum consists, exeinsively, 
of grapaite and earthy admixtures. Only by 
this means ie tho quick and completo purifi- 


40 cation of the graphite by means of the subze- 


quent treatment rendered pessible. If the 
graphite wore. to be purificd by means of 
waterand po.rcleam while the heavier admix- 
tures are ptili present, a far greater amount 
5 of petrolénm, as woll as of iabor, would be 
necessery, yet a complete separation of the 
graphite from its admixtures would Ge impos- 
sible. The product obtainod thus would not 
bepure. The highdegree of purity, however, 
determines the value of the product. 
For carrying ont my new process preter- 
ably a plurality of agitating or shaking de- 


vices aro arranged ciass to each other, one 
worEman being safficient for atteaging four 
of thein 

Figure lofthe accompanying drawings ilias- 
trates two agitating devices arraugad cess to 
each other, one apparstus boing shown inels- 
vation and tho othor in asection on ting Lin 
Fiz. 2. Fig. 2 renresonts a longitudinal sac- 
tion of an agilaling apparatus, 

Duels agitator A is obliquely aug 
three chaina ib in euch a manve 
wave formed whos the vose! is itt 
bacz on tho higher part of the bottom anda 
thorough mixing of off and grish 

v 
facilitated. Hach veasel A has gm Gandlo C. 
cis graphite filled fu a wet gteta, 

b is the water with the layer af cil. 

CC &1G COVErS. 

disanoutlot-hole for the pulpy reais ae—for 
instance, a hand-kolte with o eover, & door, er 
the like. Tha tabo fig ia connection witha 
water-supply g and fitted with a Goxibio tube 
handaroset. Thetubak iscensected with 
an oil-suppiy / and also fitted with a flexible 
tube m,.ieading to a mouthpicce 7. 

The devices are preforabiy cperatod by ae- 
inan force, bece.usa tha treatmon’ cf tho ma- 
terial ia utterly GiMficult, and o throughoent 
special treatmoni is reyuived fcr each’ of the 
large number of varioties of the msaiesrial. 

Refore the graphite is brought iuto the ves- 
sels A it is senarated from its heavier admix- 
tures—as quartz, iron, aud tho Hke—which 
in the well- kaown manner is effected by 
washing the matorial with waterin long ken- 
nel3, exactly - woighted quantities of the 
material which thus coniaius caly graphite 
and earthy adraixtures are broeght into the 
vessela A. Then, firat water isadmitted frem 
the tuba 2 and latce oil from the tubo m, 

The vessols A aro agitated in short shocks, 
about thirty per minute. After tho agitation 
has taken placo tho mixture of oi] 204 graph- 
ite floating at the surface is subjected toa 
uniforin ection of tho rose, whereafter the 
vessel is allowed to stand in order to obtain 
the separation of the earthy parts. After 
the attendant has operated four agitators in 
the described manner the dirty water in the 
first vessel has become cicar in the moan- 
time. Tho workman takes of the oil-granh- 
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ito and puts it into a collector for the further 
treatment in order to obtain in any well- 
known manners separation of theoil from the 
graphite. 

The mixture containing only fine earthy 
snbstances and graphite is mixed witha quan- 
tity of water the weight of which is about 
three or four times as great as that of the 
graphite mixturo. Petroleum is then added 
in the approximate proportion of one part pe- 
trolenm to two parts of graphite contained in 
the mixture. Now the whole is givena strong 
rotating, rocking, or reciprocating movement 
within a closed vessel, so that the mixtare is 
thorougbly stirred and intimately mingled. 
The petroleum is broken up into very fine 
drops or perles, and every graphite particle 
when touching them is attracted, while the 
earthy particles, which were already satu- 
rated with water before the addition of petro- 
lenm, remain completely neutral. After the 
vessel has been allowed to stand the earthy 

arts sink down, while the petroleum carry- 
Ing the graphite tends to rise to the surface. 
After a certain time water ia then sprinkled 
over the surface of the liquid by means of a 
rose or the like, whereby the fine earthy par- 
ticles are caused to sink more quickly, and 
apy earthy. particles which may be carried 
upward by the rising petroledm and froth are 
caused to sink down again. 

The vessel is shaken once, twice, or repeat- 
edly after the graphite bas been skimmed, 
and every timesome petrolenmisadded. The 
whole of the graphite will then be taken off 
by the petrolenm, 

In the described manner the graphite is 
quickly, well, and cleznly separated from its 
earthy admixtures. The product obtained is 
of best quality and purity, yet the amount 


of petroleum and labor needed is insiguifi- 
cant. It is even rendered possible by my 
process to work graphite mixtures which only 
contain ten per cent, graphite and to obtain 


from them a product which is as valuable as’ 


the Ceylon graphite. , 

My new process is furthermore especially 
adapted for the purification of the small dense 
crystalline varieties of graphite, for which a 
commercial purifying process has not existed 
up to the present time. 

Having now described my invention and 
in what manner the same ts to be performed, 
what I claim, and desire to secure by Letters 
Patent, is— 

A process for purifying graphite in a wot 
and cold manner by the use of water and pe- 
troleum, consisting in the following oper. 
ations. purifying the graphite mineral from 
its heavy admixtures (as for instance quartz, 
iron and the like) by a washing with cold 
water; mixing sald purified graphite mineral 
with about three er four times its weight of 
cold water; very strongly agitating said paste 
within a closed vesse! aftor the addition of a 
quantity of petroleum of abont half the 
weight of the pure graphite contained in the 
mixture; and then sprinkling water over the 
surface of the liquid, after the mixture has 
been allowed to stand, in order to obtaln a 
quicker and more complete separation of the 


graphite particlesfrom theearthysubstances, 


substantially as described. 
In witness whereof I have hereunto set mr 
hand fn presence of two witnesses. 


MORITZ PREIDRICH REINHOLD GLOGNEK. 


Witnesses: 
Ernst. KRATz, 
ALBERT SCHENK. 
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TO GEORGE FRANCIS PETTINOS, OF BETHLEHEM, PENNSYLVANIA, AND 
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APPARATUS FOR SEPARATING GRAPHITE OR OTHER MATERIALS FROM ASSOCIATED tMPURITIES. 


SPECIFICATION forming part of Letters Patent No. 745,960, dated December f, 1903. 
Applliostion flled Ootober 1, 1902. Serial No, 125,632. (No model.) 


To all whom it may concern: 

Be it known that I, ISRAEL F. Goon, aciti- 
zen of the United States, residing at Allen- 
town, in the connty of Lehigh and State of 

gs Pennsylvania, have invented a new and nse- 
fal Apparatus for Separating Graphite or 
other Materials from Associated Impurities, 
of which the following is a specification. 

This invention relates to an apparatus for 
separating graphite and other materials from 
associated impurities. 

The object of the invention is in a ready, 
simple, rapid, thoroughly-feasible, and prac- 
tical manner initially toseparate pure graph- 
ite from any associated impurities and con- 
serve it and then to effect saving of the bulk 
of whatever remains in the impurities sepa- 
rated out. 

With these and other objects ic view, es 


10 


BS 


20 
better understood, the sama consists in the 
novel construction and combination of parts 
of ar apparatus for separating graphite and 
other matoriais from associated impurities, 
as will be hereinafter fally described and 
claimed. . 

In the accompanying drawings, forming a 
part of this specification, and in which like 

_ numerals of reference indicate correspoading 
go parts, there is illastrated one form of embodi- 
ment of the invention capable ef carrying 
the same into practical operation, it being 
understood that the elements thereia exhib- 
ited may -be varied or changsd as to shape, 
proportion, and exact manuer of assemblage 
without departing from the spirit thereof. 

In the drawings, Figure 1 is a view in ver- 
tical longitudinal section through an appa- 
ratns constructed in accordance with the pres- 
ent invention. Fig. 2i3 a view in longitnu- 
dinal section taken on the line 2 2 of Fig. 1 
and locking in the direction of the arrow 
thereon. Tig.'3 is 2 view in sectional eleva- 
tion, on an enlarged scale, taken on the line 
33, Fig. 1, showing more particularly the con- 
veying mechnism for elevating the impure 
meterials from the primary separating-tank 
to the washing méchanism. 

Referring to the drawings, 1 designates an 
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Lat) 
tr 
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45 


/amall portion is directed downward owing to 
will appear as the nature of the invention is, 


‘by the disk 5 under centrifugal action dne 
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annular tank constituting the z.cgnary sepa- 50 
rating-tank, the same being saltably sup- 
ported upon a bed 2 and containing watersup- 
plied thereto by the pipes3. The upper por. 
tion of the tank is surrounded by a trough 4, 
having a discharge-spout 5. (Clearly shown 55 
in Fig.2.) Disposed above the tank, with its 
periphery overlapping the inner walls there- 
of, is an upward-dished disk 5, which is rig- 
idly mounted upon a shaft 6, driven from a 
pulley 7 through a belt, (not shown,) and in- 60 
closing the shaft 6 is a tubular shaft 8, car- 
rying at its upper end a puiley 9 and at its 
lower end a hopper 10 and a fan 11, the lat- 
ter being disposed overthedisk and vorating 
in a direction opposite thereto. The fan 11 65 
produces a current of air which is mainly di- 
rected horizontally outward, but of whicha 


the vertical divergence of tho blast, so pro- 

ducing a slight downward pressure upon the 70 

upwardly-dished disk 5, the atility of which 

will be hereinafter explained. Disposed be- 

low the disk is a second fan 12, rigidly secured 

to a shaft 13, driven by a pulley 14, and In- 

closing the shaft 13 is a tabular shaft 15, car- 75 

rying at its lower end a puiley 16 and at its 

upper end a pair of arms 17, which are bent 

to project downward intothe tank and carry 

at their terminals scrapers or atirrers 18. 
Disposed over the hepper 10 is a chute 19, 8 

down which the finely-powdered rock, sand, 

or earth containing the graphite or other ma- 

terialsis fed. Thence it passes into the hopper 

and down upon the disk 5, where the finer 

particles or flakes of graphite sre. retained 85 

by the slight downward preasure cf tho blast 

of air from the fan 11, while tho coarser por- 

tionsdropintothetank 1. Tho fiskes canght 


to the rotation of the disk are discharged 90 
outward and upon the surface of the water 
contained in the tank, this action being as- 
sisted by the blast of air from the fen 12, 
which impinges the discharge of finely-di- 
vided graphite as it escapes in a cheet from 95 
the periphéry of the disk and operates to 
spread it outoverthe water and alzo to impel 

it laterally to the trough 4, whence it es: 
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capes.through the spout 5 and is caught ina 
suitable receptacle. The coarser portions of 
the: graphite, rock, and sand or dirt mixed 
therewith are forced ont of the tank and 


5 down an outlet 20, the scrapers 18, as shown 


in Fig. 2, being preferably disposed tangen- 
tially to their path of movement, thus to pre- 
vent the material from banking np against 
the inner wall of the tank,-ag will be readily 


ro understood.. Communicating with the out- 


let 20 is a casing 21, housing an ordinary con- 
veyer 22, driven from a pulley 23, and this 
conveyer elevates the material and discharges 
intoahopper’4, (Shown in detail in Fig. 3.) 


15 ,Commanicatisg with the hopper is a spout 


‘9 


zo vated: by the conveyer 22. In the hopper 


a5 tank 29,containing s rotary agitator 30, driven 


130 separated by the agitator and that float on 


| @ 40 to the helt are curved arms 34°, which are in 
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135 Vice comprises & belt 34*, supported by two 


5 normally te cause it always to occupy a poasi- 


) W5e ported in tho tank bya plate 348, the outer 


55 of the material coutained in the tank and con- 


5 veyor 37, which feeds the ma eria! to a sec- 


25, tapped into the chate 19, the mouth of 
the epout being covered by a fine screen 26 
to effect separation of the finer particles of 
grapaite which miz with the materials ele- 


the matorial has oil, either coal-oil or any 
other suitable kind, sprayed upon it from a 
pipe 27, and the mixed graphite, sand, &e., 
escapes through & chute 28 juto a washing- 


by @ belt 31 from the upper shaft 32 of the 
conveyer 22, the water of the tank 29 being 
keptat boiling heat by steam supplied throngh 
pipes 32%. The lighter particles of graphite 


the surface of the water in the washing-tank 
are removed by askimming device 33 and are 
discharged into a tank 34, containing water, 
whencs they araremoved. The skimming do- 


pulleys 34°, disposed in horizontal alinement 
abvove the tank 29, one of the pulleys being 
driven by any suitabie mesns, not necessary 
to bo shown. Sscured at‘regular intervals 


length equal to the width of the tank, which 
latter is rectangular in shape, the arms being 
hinged to keopersa 34°, secured to the belt, a 
spring 24°, coacting with each arm, operating 


tion at right angles to the belt, while permit- 
ting it to yield, as indicated by dotted lines. 
Tho tank kas associated with the upper por- 
tion of its rearend an inclined plate 34°, sup- 


end of tho plate 34‘ being projectod over the 
upperedgs of the tank toconstitute a lip 34°. 
As the bolt is rotated tha arms or skimmor 
elements 34° travel along the upper surface 


vey it to the plate 34‘, up which it is pushed, 
the incline cf the ssid plate operating tocause 
tho arm to ba folded inward toward the belt, 
as shown; but 23 soon as it passes the lip 34° 


The coarser portions of the graphite and 
any sand or the like remainizg in the wash- 
ing-tank pass Gown an outlet 35 into a ton- 
duit 36, in which is arranged a screw con- 


ond bucket conveyer 38, arranged In a hous- 


ing 39, the conveyer being driven by a pul- 
ley 40, revolved by a belt, not necessary to 
be shown. The material elevated by ths 
conveyer 38 is discharged into a hopper 41, 
thence passes through a chnte 42 into the 
hopper 43 of a muller comprising two circn- 
lar blocks of wood 44 and 45, the latter being 
stationary and the former being revolved by 
a shaft 46, driven bya pulley 47. The mull- 
ing- blocks are arranged within a tank 48, 
containing water and provided with a spout 
49, which discharges intoa trough 50, having 
a scceen 51 to separate the sand, &c., from 
the graphite, the trough having connected 
with it a pipoor conduit 52, which connects 
with a settling-tank 53 of the usual coastrac- 
tion. ‘As the upper muller-block is rotated 
it operates to reduce the graphite to a pasty 
maes, which settles in the tank 53, whence it 
is removed, the tank being provided with the 
usual baffle-plates 54 common to such strac- 
tures and with an overtlow-spout 55. 

The operation of this machine is extremely 
rapid and is continuous and effects in a thor- 
oughly efficient and practical manner the sep- 
aration of the graphite frow any associated 
impurities. ; 

Having thus described the invention, what 
I claim as new is— 

1. An apparatus of the character specified, 
comprising a rotary receiving-table, and pneu- 
matic means for holding the finer particles of 
graphite thereon while the coarser portions 
escape. ; 

2. An apparatus of the character specified, 
comprising a.rotary receiving-table, pneu- 
matio means for holding the finer particles of 
graphite thereon while the coarser portions 
escape, and pneumatic means for impelling 
the finer particles laterally to a point of Gis- 
charge. 

3. An apparatus of che character specified, 
cornprising an upward-dished recelving-table, 
& fan disposed above the tablo for holding 
the finer purticles of graphite thereon while 
the coarsor portions escape, and a fan dis- 
posed beneath the table for impelling the finer 
particles to a point of escape. 

4, An apparatus of the character specified, 


dished receiving -table projecting over the 
tank, a fan disposed respectively above the 
table and rotating in the direction opposite 
that of the table, and retary scrapers disposed 
within the tank. 

5. An apparatus of the character specified, 
comprising means for separating the finer 
graphite from any associated impurities, 
means for conserving the finer particles, a 
washing-tank embodying agitating mechan- 
ism, means for conveying the residanm tothe 
washing-tank, means for mixing oil with said 
residnum before being discharged into the 
washing-tank, 2 skimming device agsociated 
with the tank to remove the finer particles 
from the tank, a muller, means for convey- 


comprising an annular tank,arotary upward-. 
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ing the coarser particles from tbe washing- 
tank to the muilor, and a settling-tank com- 
municating with the muller. 

6 Anapparatus of the character specified, 
comprising an annular tank havinga periph- 
eral trough associated therewith, an up- 
wardly-dished receiving-table having its pe- 
riphery disposed over the tank, blast mech- 
anism disposed above and below the table 
and rotating in a direction opposite thereto, 
a hopper associated with the itpper blast 
mechanism, retary stirrers disposod within 
the tank, a washing-tank, conveying mech- 
anism communicating with the annular tank 
and discharging into the washing-tank, a 
chute for discharging Che coarser portions of 
graphite to the hopper of the upper fan and 


the finer particles to the washing-tank, means 
for supplying oil to the mixed finer and 
coarser portions before entry into the wash- 
ing-tank, agitating and skimming mechan- 
isin associated with the washing- tank, a 
muller, conveying mechanism communicat- 
ing with tho washing-tank and discharging 
into the muller, and a settling-tank in com- 
munication with the muller. 

In testimony that I claim the foregoiny as 
my own I have hereto affixed my siguature iu 
the presence of iwo witnesses. 


ISRAEL F. GOOD. 
Witnesses: 


PETER G. CONRAD, 
Davin T. TNSKEY. 
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To all whom it may concern: 

Beit known that I,Gur_ttauMe Danie. DeL- 
PRAT, a Subject of the Queen of the Nether- 
lands, residing at Broken Hill, in the State of 
New South Walesand Commonwealth of Aus- 
tralia, have invented certain new and usefui 
Improvements in Extracting Zinc or other 
Sulfids from Their Ores, of which the follow- 
ing is a specification. 

The finely-divided ores are immersed in a 
hot but preferably not boiling solution of salt, 
cake orof sodiumsulfateand sulfuricacid, and 
the sulfids rise to the top and are skiramed off. 
or otherwise removed. 

A suitable apparatus for carrying out the 
process is shown in section in the accompany- 
ing drawing. 

Below an ordinary bin or feed-hopper 1, 


having » regulating discharge-door 2, is the, 


pan or vessel 3, having a sloping bottom 4. 
The liquor or chemical solution is supplied by 
pipe 5 from a suitable reservoir (not shown) 
at an upper level. Just below the docr 2 isa 
plate 6 on pintles or pivots 7 in slots 8, adapt- 
ed to be clamped by sct-screws 9 when the 
plate is adjusted to the required angle and 
with the required extent of opening betweeh 
the lower edge of said plate 6 and the bottom 


4, the directing-plate being primarily to in-. 


sure the total immersion of all particles of 
ore in the fluid or liquor. At the lower end 


of the inclined bottom 4 is 2 tailings-receiver or : 


sump 10, having a tailings-discharge 11. At 
the receiving end of the sump 10 is a bafile- 
plate 12, extending close to the face of said 
bottom 4, the object of which is to prevent 
accumulation of concentrates above the sump 
Extending from the pan 3 isa launder or 
trough 13 to receive the overflow and the con- 
centrates. 
forming with the air-inlet. cock 15 a Bunsen 
burner for gas, so that the solution ar liquor 
may be raised to any desired temperature. 
The ore fed from the hopper 1 drops into the 
heated ‘bath and slides by gravity over the 
bottom to the sump, the ore particles being 


raised by the gas-bubbles to the surface of 


the liquor during the travel of the ore over the 
inclined bottom and are floated off with the 


Under the bottom 4 is piping 14, - 


“ls 


overflow through the trough 13 or, if desired, 
skimmed off. This apparatus forms the sub- 
ject-matter of a deparate application for pat- 


ent filed March 9, 1903, Serial No. 146,895. 
to which I therefore make no claim in this ap- 
plication. 


In practice the ‘“‘sulfid ores,” including in 
such term the products and wasté from other 


metallurgical processes, are finely pulverized, : 


as well understood, and are then ready for im- 
mersion in the hot bath. - This bath consists 
of-a solution of sali cake in water of a specific 
gravity epproximating to 1.4, (one and four- 
tenths.) which is kept hot, but preferably is 
not allowed-to boi!. As an alternative the 
bath consists of a solutfon of sodium sulfate 
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in water, to which is added free sulfuric acid, 


so thet the resultant will approximate the 
etated rpecific gravity ef 1.4, (one and four- 
tentha ve and this bath is also kept heated and 
Hhowise preferably not allowed to boil. ~As 
tig 020 iramerses itself in the heated bath the 


solids with: « gas-bubbles of sulfuroted hydro- 


gen attached disengage themselves from the 
gangue, risitig to the. top, whence they may 
flow away or be skimmed off. . The tailings 
er waste may bo removed from the bottom.of 
the sump st intervals as desired. 

Having-thus described my invention, what 
T claim as new therein, and desire to secure by 
Letters Patent, is— 

1. The method of separating ores from their 
gangue, which consists in forming an aqueous 
solution of an acid capable of reacting with 
the ore to form a gas and increasing the den- 
sity of said solution by adding therete a suit- 
able substance, then feeding the mixture of 
orc and gangue to the solution, decreasing the 
density of the gasasitis formed on the ore par- 
ticles, and removing the ore particles raised to 
‘the surface, substantially as described. 

2. The method of separating ores from their 
gangue, which consists in forming a solation 
of a suitable acid capable df reacting with the 


ore to form a gas, increasing the density of 


the solution by adding thereto a suitable salt 
soluble therein, then feeding the mixture of 
ore and gangue to the solution and decreasing 
the density of the gas as it is formed, whereby 
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the size of yvas-bubbles will be increased and 
the ore raised to the surfaee of the solution, 
substantially as described. 

3. The method of separating ores from their 
mungue, which consists in forming a solution 
of an acid capable of reacting on the ore to 
form a gas, and increasing the density of said 
solution by n suitable substance, then feeding 
the finely-ground mixture of ore and gangue 
to the solution and tinally removing the ore 
particles raised to the surface, substantially 
as described. 

4, The method of separating sulfid ores from 
their gangue, which consists in forming a so- 
lution containing sulfuric acid, and adding 
thereto a substance soluble therein and eapa- 
ble of inereasing the density of the solutions 
feeding fine ore thereto capable of reacting 
with sulfuric acid to generate a yas and there- 
by raise the ore to the surface, and removing 
the ore so raised to the surface, substantially 
as described. 

5. Themethod of separating sulfid ores from 
their gangue, which consists in forming a so- 
lution of sulfuric acid anda sulfate, maintain- 
ing the solution heated bélow the boiling- 


point, teeding finely - ground ore thereto, 
whereby the acid will react with the soluble 
sullid-ore particles present to form sulfureted 
hydrogen and be lifted by bubbles of said gas 
to the surface of the solution, and removing 
the ore so carried to the surface of the solu- 
tion, substantially as described. 

6. The method of separating sulfid ores from 
their gangue, which consists in forming a so- 
lution of sulfuric neid and sodium sulfate, 
maintaining the solution heated below the 
boiling-point, feeding finely-ground ore there- 
to, whereby the acid will react with the solu- 
ble sulfid-ore particles present to form sul- 


‘fureted hydrogen and be lifted by bubbles of 


said gras to the surface of the solution, and re- 
moving the ore so carried to the surface of 
the solution, substantially as described. 

In testimony whereof I havesigned my name 
to this specification in the presence of twosub- 
scribing witnesses. 


GUILLAUME, eh DELPRAT. 


Witnesses: 
Frep Walsh, 
Peroy Newen. 
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To all whom it may concern: 

Be it known that I, Cosmo KENDALL, a sub- 
ject of the King of Great Britain and Ireland, 
residing at Upper Norwood, in the county of 
Surrey, England, have invented Improve- 
mentsin theSeparation of Minera! Substances 
by Means of the Selective Action of Oil, of 
whieh the following is a specification. 

According to this invention crushed graph- 
ite-containing material—for example, graph- 
ite ore or graphite waste—is mixed with wa- 
ter and brought intimately into contact or 
thoroughly mixed with pure thin oil—as, for 
example, kerosene or parafiin oil—which ad- 
heres to and by reason of its levity separates 
the graphitic substance (this may be more or 
less pure graphite) from associated rocky mat- 
ter, which by reason of its weight and non- 
affinity to oil sinks in and is conveniently car- 
ried off by the water. The graphiticsubstance 
is or may be afterward separated from the oil 
and the Jatter is or may be used again in sub- 
sequent. similar operations. In séparating 
graphitic substances in this way I do so or 
may do s0 by means of apparatus and in the 
nuunner that I willnowdescribe. Theerushed 
grapbite-containing material mixed with wa- 
ter efid eff issupplied to an agitator or mixer 
adapted to"produce a thorough mixing of the 
materials under the action of gravity alone, 
and from this agitator or mixer the mixture 
passes: in the form of a thin sheet or thin 
shects or the like (preferably annularly and 
horizontally) and at a considerable velocity 
into a vessel, which is initially tilled with wa- 
ter or water and oil and is of such a shape 
and has the material discharged into it in such 


a position as to enable water and, rocky mat- 


ter or gangue to pass off at an outlet or out- 
lets at or near the bottom and the oil to carry 
the graphitic substance up with it to the sur- 
face, whence the mixture flows off to haye the 
graphitic substance separated from foreign 
matter, including tt may be the oil, in any suit- 
able manner. 

In onec-example of the treatment of graph- 
ite-containing material according to this in- 
vention the apparatug ie 6mployed that is 
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(No specimens.) 


shown diagrammatically in the accompanying 
drawings, “whereof — 


Figure 1 is a diagrammatical géneral sec- , 
tional elevation of the apparatus, and. Figs. 2- 


to 13, inclusive, are plans of twelve disks used 
therein. 


Thecrushed material mixed with water and | 


oil is supplied to an agitator or mixer com- 


‘prising a number of disks or other plates «, 


perforated or made foraminous and horizon- 
tally disposed, spaced apart, and fixed withina 
verticaleasing 6. Below theagitator or mixer 


thereisa vatc,containing water, into which the | 
mixture is projected ina thin horizontal annu- 7 


lar sheet d from a vertical pipe, the lower end 


of which is, say, twenty-four inches below the | 


top of the vat and ts provided witha valve-like J 
device 7, by. means of which at the bottom of [| 


the pipe ¢ an annular outlet of, say, twenty- 
four inchesin diameter isformed and which can 
be adjusted in depth by means of a hand-whieel 
m to vary the cross-sectional area of the outlet. 
The’ oil and the graphitie substance carried 


by it rise to the surface of the water in the | 


vat and fiow over the rim of the vat into an 


inclined launder g, from which they flow into _ 


a settling-tank /,(or series of settling-tanks or 


into a vessel similar to that above described. )- 


From the settling tank or tanks the snrface 
matter flows into a closed receptacle ¢,. whence 
it can be foreed by means of compressed air 
through a pipe s into a filter-press #. The 


plates. «of the agitator or mixer have their 
perforations ¢ so arranged and shaped that dif- 
ferent portions of the materials will be caused | 
to flow at different rates within the agitator | 
or ‘mixer, and will consequently become thor- | 


oughly mixed. 


Figs. 2 to 13, inclusive, are plans of the | 


twelve disks employed i in the apparatus shown | 


and show relative sizes and an arrangement of 
the perforations Z thereof by means of which 
the effect desired can be attained. 
aren of the perforations / in each disk @ is 
egual to the cross- “sectional area of the narrow- 
est portion of the pipe plus an amount neces 
sary to compensate for friction. ‘The vat ¢ is 
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the ascending oily matter into a constricted 
annulus p of, say, a diameter of forty-eight 
inches and a width of an inch and a half, and 
another inclined surface 7 deflects the falling 
water and rocky matter or gangue toward an 
outlet s, which is centrally arranged and is, 
say, forty-eight inches below the bottom of 
the pipe ec. Theoil may be mingled with the 
material to be treated as it is borne tothe top 
of the agitator or mixer through a channel ¢ 
by a sufficiency of water supplied to it ina 
conduit v, as through perforations ina pipe », 
the oil passing into the mixture through a 
number of fine orifices arranged to discharge 
beneath the moving mass of material. The oil 
may thus besupplied by a number of pipes z, 
which are at right angles to the direction of 
flow of the material and have perforgtions to 
discharge the oil in the same direction as that 
of the material and each of which hes behind 
it an inclined plane y, adapted to direct the 
material to be treated slightly upward and 
over the perforations of the corresponding oi!- 
The rocky matter or gangue issuing 
from the vat may be passed to another and 
similar agitator or mixer for like treatment if 
necessary. he remaining oil in the cakes of 
the filter-press may be partly or wholly dis- 
ao by a subsequent water wash, and there- 
y partly or wholly recovered, 

It will be understcod that the dimensions 
hereinbefore stated may be varied in accord- 
ance with the quantity of material to be treated 
in @ given time, and they are given.only by 
way of example, paving been found suitable 
in practice. 

What I claim is— 

1. The hereinbefore-described process for 
the treatment of finely-divided material for 
the separation of graphiticsubstance contained 
therein from associated rocky matter or 
gangue, consisting in mixing said material 
with water, bringing said material intimately 
into contact or thoroughly mixing it with suit- 
able pure thin oil, as kerosene or paraftin oil, 
projecting at a considerable velocity the mix- 
ture so produced under the surface of a volume 
composed of said material, water, and oil, al- 
lowing oi] and graphitic substance adhering 
thereto to pass upward to said surface, and 
drawing of from said surface oil and graphitic 
substance immediately on arrival at said sur- 

ace 

2. The hereinbefore-described process for 
the treatment of finely-divided material for 
the separation of graphiticsubstance contained 
therein from associated rocky matter or 
gangue,consisting in mixing said material with 
water, bringing said material intimately into 
contact or thoroughly mixing it with suitable 
pure thin oil, as kerosene or paraffin oil, pro- 
jecting horizontally or substautially horizon- 
tally the mixture so produced under the sur- 


face of a volume composed of said material, 
water, and oil, allowing oil and graphitic sub- 
stance adhering thereto to pass upward to said 
surface, and drawing off from said surface oil 
and graphitic substance immediately on ar- 
rival at said surface. 

3. The hereinbefore-described process for 
the treatment of finely-divided material for 
theseparation of graphitic substance contained 
therein from associated rocky matter or 
gangue,consisting in mixing said material with 
water, bringing said material intimately into 
contact or thoroughly mixing it with suitable 
pure thin oil, as kerosene or paraffin oil, pro- 
jecting at a considerable velocity the mixture 
so produced under the surface of .2 volume 
composed of said material, water, end oil, ab 


_lowing oil and graphitic substance adhering 


thereto to pess upward to said surface, draw- 
ing off from said surface oi! and graphitic sub- 
stance immediately on arrival at said surface, 
and forcing matter so drawn off into a filter- 
press so as to recover oil. 

4. The hereinbefore-described process for 
the treatment of finely-divided materia] for the 
separation of graphitic substance contained 
therein from associated rocky. matter ‘or 
gangue,consisting in mixing said material with 
water, bringing said material intimately into 
contact or thoroughly mixing it with suitable 
pure thin oil, as kerosene or paraffin oil, pro- 
jecting horizontally or substantially horizon- 
tally the mixture so produced under thesurface 
of a volumecomposed of said material, water, 
and oil, allowing oi! and graphitic substance 
adhering thereto to pass upward to said sur- 
face, drawing off from said surface oil and 
graphitic substance immediately on arrival ut 
said surface, and forcing matter so drawn off 
ms a filter-press so as to recover oil. 

. The hereinbefore-described process for 
Te treatment of finely-divided material for the 
separation of graphitic substance contained 
therein from associated rocky matter or 
gangue,consisting in mixing said material with 
water, bringing said material intimately into 
contact or thoroughly mixing it with suitable 
pure thin oil as kereosene or paraffin oil, pro- 
jecting in the form of a thin sheet and at acon- 
siderable velocity the mixture so produced 
under the surface of a volume composed of 


said material, water, and oil, allowing oil and - 


graphitic substance adhering thereto to pass 
upward to said surface, and drawing off from 
said surface oil and graphitic substance im- 
mediately on arrival at said surface. 

6. The hereinbefore-described process for 
the treatment of finely-divided material for the 
separation of graphitic substaice contained 
therein from ass sociated rocky matter or 
gangue, consisting in mixing said material with 
water, bringing said material intimately into 
contact or thoronghly mixing it with suitable 
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pure thin oil, as kerosene or paraffin oil, pro- 
jecting horizontally or substantially horizon- 
tally inthe form of a thin sheet and at 4 consid- 
derablevelocity the mixture so produced under 
the surface of a volume composed of said mate- 
rial, water, and oil, allowing oil and graphitic 
substance adhering thereto to pass upward to 
said surface, and drawing off from said sur- 


face oil and graphitic substance immediately 


on arrival at said surface. 


Signed at London, England, this Oth day 
COSMO KENDALL. 


of July, 1903. 


Witnesses: 
H. PD. Jameson 
A. Nutting. 
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PROCESS OF SEPARATING METALS FROM SULFID ORES. 


SPECIFICATION torming part of Letters Patent No. 776,145, dated November 29, 1904 


Application filed January 14, 1902. 


To all whom it may concern: 

Be it known that I, CHARLES Vincent Por- 
TER, engineer, a British subject, and a resi- 
dent of 43 The Avenue, Balaclava, in the State 


of Victoria, Commonwealth of Australia, have: 
‘invented an Improved Process of Separating 


Metals from Sulfid Ores, of which the follow: 
ing is a specification. 

The object of my invention is to separate 
metals from sulfid ores by an expeditious, ef- 
fective, and inexpensive means and method. 

The crude ore, concentrates, tailings, or 
slimes after being pulverized are placed in a 
suitable vat or vessel and a solution is then add- 
ed, such solution consisting of water with the 
addition of from one per cent. to ten per cent. 
of any acid, (preferably sulfuric acid, for 
reasons heréinafter stated,) the acidulatéd 
strength of the solution being determined by 
the quality’or nature of the sulfid ore to be 
treated. The smal! quantity of acid added 
loes not act as a solvent. 

Ores containing lead, zinc, copper, iron, 
gold, and silver in combination with sulfur I 
treat as follows: The ore in a state of fine di- 
vision is placed in a vat or such like vessel 
provided with an internal stirrer of stirrers. 
The acidulated solution, is then added thereto, 
such solution containing in the first instance, 
say, one per cent. only of the acid when mix-., 
ing it with the ores, and efter heat is applied 
thereto, as hereinafter directed, gradually in- 
creasing its acidulated strength until the de-. 
terminate strength is reached, which in most 
instances will amount to two and a half per 
cent. of acid, or thereabout, to be decided on 
or governed by the apparent action of the so- 
lution on the material under treatrnent. Heat 
being applied, the effect of the acidulated so- 
lution becomes apparent by the bubbling up 
and gathering on the surface of the fluid of 
the nictallic concentrates in the form of a 
pasty mass. Should this pasty substance be 


scanty, thin, and not swell and accumulate 
rapidly.soas to overflow the vatif notskimmed 
off, niore acid must be added until the maxi- 
mum separative activity is reached, which 
, very slight experience and observation in Bp- 
? plying this treatment to sulfid ores will en- 
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able the operator to determine. I use sul- 
furic acid preferably by reason of its cheap- 
ness and its capability of production from a 
by-product resulting from the process or treat- 
ment herein described. While the exact acidu- 
lated strength of such solution will depend on 
the metallic contents and general condition of 
the ore, ascertainable only by observation 
when under treatment as aforesaid, any va- 
riation of the acidulated strength found nec- 
essary or expedient will remain well within 


the limit before stated—namely, of from one’ 


to ten per cent. of the whole solution. The 
bulk solution to be added or applied to the 
class of ores lastly named would be, say, ap- 

proximately two hundred and fifty gallons to 
every ton weight of ore, varying to some 
small extent, according to the absorbent qual- 
ity of the ore and its degree of fineness. The 
stirrers are then freely used, and heat is ap- 
plied to the vat or vessel directly or by 
means of steam injection therein at or near 
the floor of the vat or vessel. As the tem- 
perature of the solution and other contents 
of the vat or vessel rises it causes the metals 
to rise upward from the bottom of the vat 
and float upon the surface, from which it 
may be. allowed to flow automatically and 
continuously into a separate receptacle or be 
skimmed off, as arranged, into a separate ves- 
sel for further treatment. -The gangue accu- 
mulating in the bottom of the seperating-vat, 

containing @ small proportion of gold and sil- 

ver, as well asall the rhodonite, garnets, silica, 
and the like, can be then further treated by 
cyanid or other of the well-known means or 
precesses and the gold and silver be thus ex- 
tracted therefrom. The said solution may 
be used over and over again by the addition 
from time to time of a small quantity of acid 
when it is apparent by the etfect-of the so- 
lution when reapplied to the material and 
heated that its acidulated strength has become 
diminished. Theskimmings or concentrates, 
containing all the metals free from gangue, 
are then mixed with a certain quantity of 
crushed or coarsely broken-up iron or iron 


_oxid, (the quantity of such iron required de- 


pending upon the quantity of sulfur the metals 
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contain,) also a quantity of powdered char- 
eoal. ‘This mixture is then placed in a suit- 
able vessel or retort and a rapidly-produced 
heat applied, converting the mixture into a 
moltencondition. Afterashort period it will 
be found that the sulfid of lead and silver has 
been reduced to metallic !ead and silver. The 
retort can then be tapped at the bottom and 
these metals run off. In this step the iron 
changes places with the lead of the galena, 
the-equation being Pbs+Fe=Fe.S+Pb. It 
will thus take fifty-six pounds of cast-iron to 
reduce two hundred and thirty-nine pounds 
of galena to two hundred and seven pounds 
of metallic lead. While this’ reduction is 
taking place the iron, having changed places 
with the lead, becomes sulfid of i iron, and the 
zinc by the action of the great heat i is vapo- 
rized and passed off in the form of vapor intoa 
suitable vessel, wherein it becomes condensed 
into metalliczine. Theiron sultid remaining 
in the retort is recrushed and roasted, the 
sulfur resulting from which may be utilized 
for the manufacture of sulfuric acid. 

The means or process for treating ores, 


chiefly for the recovery of the gold therein, | 


in combination with sulfur, such as iron py- 
rites or arsenical pyrites, is as follows: The 
ore is ground toa very-fine powder, (the finer 
the better,) placed in a vat or suitable vessel, 
the said solution added, well stirred, and the 
heat applied in exactly the same manner as 
‘before described in relation to the lead and 
silver ores, thus separating the gold and other 
metals from the gangue in manner as before 
described. The skimmings or concentrates, 
which are now in a very sinall bulk contain- 
ing practically all the gold, are then roasted 
in a suitable furnace, after which they will be 
in a condition to be treated by chlorin or cy- 
anid in the well-known manner. By this 
treatment the difficulties of treating a large 
bulk of ores mixed with slimes and the neces- 
, sity for dealing with the slimes by filtration 
‘are obviated and: dispensed with and a better 
and more complete result obtained. 

The accompanying drawings show, for ex- 
ample, a series of receptacles for carrying out 
the above-described process, in which— 


Figure 1 is a sectional elevation of a vat and | 


~ 


the tank; and Fig. 2 is a like view of the re- 
tort with its furnace. 

In the drawings,-A is the vat, having the 
chute A’ leading thereto, and B indicates the 
stirrer-arms, secured to a shaft B’, the stirrer- 
arms being rotated by means‘of the gearing 
12 from a suitable source of power. The vat 
is shown as being heated by a gas-pipe 3, 
placed below the bottom of the vat. .Disa 
door in the vat. 

© indicates the separate tank, and A” the 
chute for aJlowing the skimmings to flow from 
vat A to said tank C. 

Fig. 2 shows the retort F placed in the fur- 
nace G. so as to be heated thereby. 

Having now described my invention, what 
T claim asnew, and desire to secure by Letters 
Patent, is-— 

1. The herein-described process of separat- 
ing nietals from pulverized sultid ores which 
consists in adding to the same an acid solution 
which is a non-solvent of the precious metals, 
then applying heat to the same, and removing 
the sulfids from the surface of the solution, 
substantially as described. 

2. The process of separating metals from 
pulverized .sulfid ores, concentrates, and slimes 
by mixing an acidulated solution therewith 
which is a non-solvent of the metal to be sepa- 
rated, stirring, heating, skimming or floating 
off such metals from the surface of the whole 
admixture as they are carried to the surface 
so as to recover such concentrates of metals 
ready for after treatment, as, and in manner 
hereinbefore described, 

3. The method of separating sulfid ores from 
their gangue, which consists in forming a suit- 


able solution containing sulfuric acid to react | 


on the soluble sullids present to form bubbles 
of sulfureted hydrogen on the ore particles 
and thereby raise them to the surface, and re- 


moving the ore particles so raised, substan- | 


tially as described. 


In witness whereof I have hereunto set my / 


hand in presence of two witnesses. 
CHARLES VINCENT POTTER. 
Witnesses: 


ALFRED Forp, 
JONATHAN BeAr. 
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SPUCTIVYICATION forming part cf Letters Patent to. 


Application Bled September 38, 1602. 


7a all whom rt may concern: 

Be it known that I, Axtuor Epwagp Cat 
TERMOLE, & subject of the King of England, 
reaiding at Highgate, London, England, have 
invented certain new and usefal Improve- 
ments in the Sepsration of the Metallic Con- 
stituents of Ores from Gangue, of which tho 
following is e specification. 

The present invention relates to improve- 
menta in the separation of the metalliferous 
constituents of ores and the like from gangae 
by means of the selective action of oils and 
certain tar products or si irailar compounds 
{all hereinafter referred tons ‘oil Yon metal. 
lic or metalliferous reatter. 

The invention depends upon theanplication 
of the following facts: First, whena mixture 
of powered métafliferous matter and gangus 
is treated with oil suspended in water—that 
is to aay, Th) emulsion—the oi] has a more or 
less selective action and will coat the particles 
of metalliferous matter in preference to the 
particles of ganguo, while the particles of 
gengue will bo wotted by the water; second, 
if the water which is mixed with the ceil is 
acidulated with mineral, fetty, er other acid 
the selective action of the oi! will thereby be 
rendered more nrarked and decisive; third, if 
the proportion of oil is kept within reasonably 
low limits (differing in differsnt cases, accord 
ing to the nature of the mineral te be treated 
and the consistency and nature of the cil) and 
if themixtureof water, ci!, metalliferous par- 
ticles, and gangue be thorcughly agitated the 
metalliferous particlas which hava beccms 
coated with oil will adhere together and form 
granules, which grenules, par tly | by reason of 
gravity or partly on account of their balls, 
as compared with the individeal graina of 
gangue, will offer ready meang for sezaration 
jo an up-current separator, a jig, or other 
similar appliance. This action is facilitated 
if the oi] before addition to the liquor is 
brought into the condition of an emulsion in 
weler containing s smal] percentage of sonp 
or other emulsifying agent. These facts ara 
utilized for the purpose of separating the 
metalliferous constituents from the gengus of 
the ore in the following manner: In 4, suit- 
able apparatus. an example of which wil! te 
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hereinafter describod, the ground or pulped 
ro is caused to bo violently agitated, as by a 
revolving stirrer, in a mixture of water ~ 
oll, the liquor being acid. AS the agitatior 
proceads the particiog of motelliferous eee v 
azvlornerate together and may be observad in 
the form of granules, the sizs of which will 
dapond, emengother things, upen te parcont- 
0 of oil used. This grenalation of the mata 
iifercua constituents as tho ora affords t tne 
ae by which ef 3 ister stags of the pres 
C535 tb 18 pogsikie tO: couarate t no metalljfergus 
material from tho gangma, aa will be hereta- 
after particularly described. Ina practico a, 
cont tinuous process i3 used-—that is to aay, tae 
ter, grovnd ore, or pulp send oil, prefernbly 
aulaified, aro con tinuously fed into a ceries 
of vessels, end the products of the sgitation 
are continuously fed into an up-eurrent BETS 
rater or jig cr similar device, which in the 
coos of the up-current soparator separates 
the mouallifecous granuleg-from the gangua 
by allowing them to fal! to the bottom of the 
essol and to bs carried away by a dowaward 
Geta, mabjle the particles of gangue are car- 
ried awey by an upward steam. 

The eccompanying drawing i is a@ oh Bars 
iustratingin sectional view ene means of 
rying out the Be, acoonding to thiai inven- 
tion, ia which the Hauid masa is brought into 

en acid condition. 

A series of connasted mixing vessels A’ AS 
AS AS AS s/ +09 provided with stirrers B, ro- 
tod frow. ariving-chafts B’. Crushed’ ors 
ie om & hopper O-and water from @ tant Dase 
ntre ingo the first vessel, A’, anal oil or 
ve inlon is fod f rom e tank B, throug oh DIDOS 
i f,", te tho varion es veaaals, The mixture 
SOI ROLY agitated to break ep aod ern = 
‘the oii and to bring avout intimote con 
fea divided cil wita the metalliveroua 

mney ise and of the ciled particles 
'¢ is found ander tiene Cue 
diets BS me \netallifer ous mineral periiclos ab- 
stracé the oil and become costed with a thin 
ot!y Glm, which is insufficient to materi aly 
lessen their specific gravity, and that ander 
agitation such slichtiy-oiled particlesadhere, 
nucleate, and agglomerate intosmal! mere or 
iess rounded messes or granules dimtersinated 
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throughout the masa of gangue, which re- |. 


mains free and? practically devoid of oil. In 
order to maintain the liquid mass in which the 
separation is effected in an acid condition, 2 


5 small proportion of the sulfuric or other acid 
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iy introduced into one or more of the vessels 
from a tank F, having discharge-pipes F° 
F’ ES After agitation to a certain extent (in 


four vessels, 23 illustrated, for example) the” 


mixtnre is passed into an up-current classifier 
,’ which is supplied with 2 stream of acidu- 
lated water from a tank H through « pipe H’. 
As the granules remain specificully heavier 
than the gangue or can by suitably adjucting 
the smount or oil and the agitation be ob- 
tained of a size larger then that of the gangue 
particles, the granules, with a cestain smount 
of hesvy sands, ink to the bottom end are 
discharged through a pipe G’ into the vessel 
A®, while the lighter sands are carried, away 
by the upward currentand discharged through 
outlet G’ to a light-ssnde tank J, from which 
the water may be returned by a pump J’ tc 
the feed-tank D for reuse. In ordez to sep- 
arate the granules from the heavy sanda, the 
mixture is subjected to further agitation in 
the vessels A® A’ and is then passed iato 2 see- 
ond classifier K, from which the granules are 
removed at the bottem by the pipe K’ into the 
mételiiferous-mineral tank 1, while the heavy 
sands are discharged froiz the upper pipe K* 
into a heayy-sands tant M. The water from 
the tanks L and M is r8turaed by eo punis N’ 
to the feed-water tank H. This spparatus is 
iHastrated only az ono convenient method of 
carrying out this invention, and it is to be wa- 
derstood that its niture and erreugement can 
be considerably veried. Thus the scid con: 
dition may be obtained by acidulating the ore- 
pulp before‘azitation with the oil or oil emul- 
sien, or the ore-pulp may be fist agitated 
with emulsion to siizhtly agglomerate the ore, 
which may be settled aad washed end the prod- 
uct then treated by agitation with acid solu- 


tion to gronulate tha mineral and-‘freo the, 


gangue. Which of the methods is most ap- 
plicable depends vpor the nature of the min- 
eral matter and of the gangue, their state of 
division, end relative proportions. The agi- 
tation vessels may beseparate, with errango- 
ments for chargifg and discharging, thecharg- 
ing with pulp and the addition of acid and of 
ois or emulsified oi] and tho egitation and dis- 
charge successively in the series of vegsels be- 
ing so timed that the outputof treated ore is 
kept continubus and constant. Theclassifiers 
used may be jigs, shaking-tables or the like, 
or sizing upparatus, whereby the compara- 
tivély larger mineral granules may be sepa- 
rated from the finer gangue and one or more 
classifiers nay be employed. 

The proportion of oil used’ depends upon 
its viscosity, the fineness of the ore and other 
fuctors, and the consistency and size of the 
mineral granulesdesired. ‘The morcoil used 
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the larger, softer, and less numerous the gran- 
ules. With, ¢ay, ten per cent. of oil to tha 
weight.of metailliferous mineral a few pasty 
Inasses of oil-egglomerated metalliferous min- 
eral matter wiil gonerally result. Oi! in ex- 
cess of this may cawse'all the granules to coa- 
lese into one soft mass. Usually an emount 
of oil varying from four per cent. to six per 
cent. of the weight of metalliferous mineral 
matter present in the ore yields granules of 
suitable size, consistency, and specific gravity 
for ready separation from the gangue in the 
up-cnrrent or other apparstus used for clase- 
fication. 

The amount of emulsifying agent if used to 
form the oil emulsién depends tfpon the vices: 
ity and nature of the of]. When seap is'em- 
ployed, an amount varying from threo per 
cont. to five per cent. of the weight of cil 
usually suffices, this being dissolved in, say, 
tenctimes its weight of water. .For emulsifi- 
cation a low alkalinity of the emulsifying 
agent is generally best. 

The “oil” used may bé animal, vegetable, 
or mineral ci] or mixtureg of these or such 
coal or wood tar products or other substances 
which ezercise, like oils, a preferential phys- 
ical affinity for metallic minora! matter as dis- 
tinguished from gangue. The emulsifying 
agent. (if such is used) may be any substance 
eapable of holding the oil in a fine state of di- 


vision in Suspension ‘jn water without acting. 


on the mixera! matter or preventing the action 
of the oil—for example, soap, alkaline cresy- 
lates, or other substances, solutions of which 
in water froth on agitation. The emuilsify- 
ing egont, or the constituents liberated therc- 
from under the action of acid, appearsto have 
a decided effect in aiding the granulation, as 
described. In somo cases, es with wood-tar 
and some cosi-tar products, these when sgi- 
tated in weak alkaline solutions provide their 
own emulsifying agents, soluble resinates, 
cresylates, &ec., being thereby formed which 
emulsify the bulk of the tar or product. In 
this process the amount of emulsifying agent 
employed is kept ns low as possible compati- 
ble with the proper subdivision of the oil to 
prevent undue waste of the alkaline or basic 
constituent present, which is necessarily de- 
stroyed in the acid solution used: Whensoap 
is used, the fatty acid becomes associated with 
the mineral granules and can be Subsequently 
recovered. Eraulsification in some cases, 93 
with the heavier residuum oils or tars, may be 
assisted by first mixing therewith a small 
&mount of fatty oil or fatty acid. Preferably 
one emulsifying agent is employed through- 
out the process. 

In order to recover the oil from the gran- 
ulcs after their saparation from the gangue, 
they may be- agitated with the emulsifying 
acat in «a Stronger or more active condition 
or proportion than was used in the emulsifi- 
catiouwof the oils initially. and the action of this 
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emulsifying agent in stripping the oil from 
the metalliferous mineral particles may be 
aided by attrition. The strengthening of the 
emulsifying agent may be effected by increas- 
ing the proportion of the agent or of the al- 
keline base in solution, or both, the percentage 
strength of the solution needed depexdin, 
upon tho oil used and the nature of the ed 
liferous mineral matter with which it is asso- 
ciated. Usually if oleic sospis employed and 
caustic: potash amounts varying from one- 
quarter of one per cent. to three per cent. or 
four per cent. of one or the other in solution 
suffice, the lesa readily emulsified ciis, as the 
residuum oils, requiring the larger amounts. 
The removed oil is obtained a3 a dilute emul- 
sion, which on standing some timo separates. 
THe cream or concentrated emulsion may then 
be used for making fresh emulsion for treat- 
ing fresh ore. To hasten this separation of 

‘cream,” mechanical dovices may be em- 
ployed. 

Generally with wet crushed ore removal of 
the bulk of the weter for reuse ia the roill is 
necessary. In such cease the pulp is sattled 
and the wet ore only fed into the agitators, 
acid-water being aided to thin them. Tho 
circuit of such liquids can thus be kept dis- 
tinct from thet of the mill-water, suitable ar- 
rangements being made for settling the min- 
cral-dapleted sands and slirae and for addi- 
tion of acid and fresh water, es required from 
time to time. 

In certain cases, 23 where but littl mineral 
is present in the ore, to increase the nucloeat- 
ing or granulating factor pulverized minéral 
matter obteined in @ previous cperation or 
other matter having an aitinity for oil from 2 
different source may bd introduced into the 
ore, or 8 portion of siready granulated and 


aintein the neceseary emount of mineral in 
the ore under treatment. 

In tarrying out the process the ore may be 
roughly sized into two or more parts, which are 
then treated separately. 
it may be preferable to uso yee somo stages of 
the process a rolling form of agitetion, as in 
cylinders or barrels, to obtain good granula- 
tion of the mineral. 

It has been found that if the water in which 
the operation is conducted contains a percent- 
age of acid, varying in the case of sulfuric 
acid of 1.84 specific gravity from one-half-of 
one per cent. to a tenth of one per cent., the 
operation is greatly facilitated. Indeed, if 
there is nv acid present there is a great tend- 
ency for the oil to coat the gangue or some 
portion of the gangue, as well as the metal- 
lifcrous particles. 1t is preferable to use wa- 
ter ucidulated with about one-fifth of one per 
cent. of this acid, and it is found in practice 
that such a degree of acidulation is sufficient 
complctely to prevent the ganyue from being 
oiled, while it is not, generally speaking, 


sppirated mineral ntatter may be returned te. 


With certain ores 
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enough to cause the water to act chemicatiy, 
pon the metalliferous matter. 
am aware that the selective action of ait? 
arid the like on metallic matter has been meade 
the basis of previous processes for sepereting jo 


'the metalliferous constituents of ores from 


genzue. For example, oil has been used te 
float off metalliferous mineral from ore-paly 
and its use has also been pro to form 
pasty mass of crushed ore from which the 75 
gaugue could afterward be washed cut hy 
nieans of water, and I do not. claim ths ore 
ployment of oi] in any such raanner. 

What I claim as my invention, and desirs $e 
secure by Letters Patent, is— 

1. The hercin-described process of separnt- 
ing metalliferous matter frora gangue “whioks 
consists in mixing the pulp with an amouns cf 
oi] equating only a fraction of the metallifes 
ous constituents, agitating the mass until the 35 
oil-costed metalliferous matter is egrlomser- 
ated into granules and subjecting the mixtere 
tociassification to remove thesmall non-coatud 
particles from the granules. 

%. The herein-described process of sspasré- go 
ing metailiferous matter fr om gangue whiol 
consists in mizing the cre with an emulsos 
containing an emount cf oi] equaling oaly s 
fraction of the motalliferous constituents ast 
tating the mags until the oil-conted metaliife 
ous matter is agglomerated into grenulea and 
subjecting the mixture to classification te so 
mova the small non-coated particles frou tro 
granulds. 

3. The herein-described process of separat- 
ing metalliferous matter from gangue whick 
consists in mixing the ore with an emaldican 
containing an amount of cil equaling oaly « 
fraction of the metalliforous constituents ond 
an acid, agitating the mass until the oil-ceated 
ractalliforous miatter is egglomerated hate 
granules and subjecting the. mixture to daz 
fication to remove the smal! non-coated pant- 
cles from the granules. 

4, The herein-described process of separnt- 
ing metalliferous matter from gaungue which 
consists in mixing the ore with an emulsoe 
conteining.an antount of oi! equaling only a 
fraction of the metalliferous constituents and 
anacid, aitating the mass until the oil-coated 
inctalliferous matter. is agglomerated into 
granules and subjecting the mixture to up- 
current classificatlon to remove the aon- 
coated particles from the grasules. 

5. The herein-described process of soperat- 
ing metalliferous matter from gangue which 
consists in mixing the ore with an emulsion 
containing an amount of oil equaling only a 
fraction of the metulliferous constituents and 
an acid, agitating the mags until the oil-coated 
inctalliferous matter is agglomerated into 
granules and separating out the light sarnds, 
thereafter further agitating the ninss to in- 
¢rense the size of the yranulos and separating 
out the heavy sands from the granules 
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p 6. The herein-described process of separat- 
ing metalliferous matter from gangue which 
consists in agitating a mixture of powdered 
‘ore, oil emulsion and water containing an acid 
15 and adding particles of material having an af- 
\ finity for oil to assist in the formation of gran- 
‘ules of oil-coated particles and subjecting the 
mixture to aclassification to remove the small 
_hon-coated particles from the granules. 
to: %. The herein-described process of separat- 
\ing metalliferous matter from gangue which 
consists in agitating a mixture of powdered 
ore, otf emulsion and water containing an acid 


and adding particles of material having an af- 
finity for oil to assist in the formation of.gran- 15 
ules of oil-coated particles and subjecting the 
mixture to classification to remove the small ! 
non-coated particles from the granules. 

In testimony whereof I havesigned my name, 
to this specification in the presence of two sub-,.20 
scribing witnesses 


ARTHUR EDWARD CATTERMOLE. 


Witnesses: 
Haro_p Wapks, 
Harry B. Bripce. 
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To all whom it may concern: 

Be it known that we, Artizor Epwarp Car 
TERMOLE, Henry Livinestone SuLMAN, and 
Huey Firzauis Krexpatriox-Proarp, sub- 
jects of the King of Ergland, residing at Lon- 
don, #ngland, have invented certain new and 
useful Improvements in the Concentration of 
Minerels from Ores, of whieh the following 
is a specification. 

Our process has for its object the separa- 
tion of minerals from the silicious or earthy 
matters of ores by means of soaps or similsr 
compounds, and is dependent uptn the supe- 
rior physical attraction exhibited by minerals 
for fatty or resin acids or for certain other 
aromatic derivatives (such as cresols, phenols, 


&c.) which form soluble salts or compounds’ 


with alkaline hydrates as compared with 
earthy or silicioas substances. 


. Tho process described in this application . 


relates to a process somewhat similar to the 
process described and claizsed in a copending 
applicstion fled by us of even date with thia 
application und serially numbered 200,649. 
In general ¢he seluble compounds wa em- 
ploy sre typified by ordinary soaps, from 
which tho fatty or resin acids are liberated by 
the addition of a suitable mineral acid and 
which fatty or resin acids are again rendered 
completely soluble by the addition of an 
equivalent of cawstic alkali. , 

‘Sn corrying out our invention the suitably- 
erushed ore fs suspended in water, and to the 
mixture an addition of a smail quantity of 
soap solution is made. A small amount of 
mineral acid is then added, which decomposes 
the soluble soap or othar similar compound 
by uniting with the alkeline base thereo?, thus 
liberating in a state of chemical subdivision 
the fatty o¢ rosin acid or other componnd, 
such as cresol, &ec., in intimate contact with 
the suspended ore particles. It is found that 


thé liberated acids, &e., which. may even he 
solid under ordinary condifions, are precipi- 
tated and adhere to the sulfurcted minerals or 
to sulfur, graphite, or free metals present in 
the ore, leaving the gangusor earthy particles 
preferentinily wet by weter and free from 


adhesions of fatty acid and the like. The 
fatty acid and the like used for the pmrpoce’ 


‘of adhering uw tha mineral perticles és thus 


produced in eg throughout the srapmeded 
ore massa in the most intimate contact or ad- 


Mixture therewith, and the minere! pawtcles 


become attached to or more or less coated by 
filras of fatty or resin acid. The mixtmre oon- 


taining water, fatty or resin acid, metetifer- 


ous particles, and gangus is now thecvaghly 
agitated, and tho coated metalliferous pertacles 
adhere together acd form granules or exaall 
avglomerate masses, which partly by renron 
of gravity and partly on account of their 
bull, es compared with the individual grains 
ef gangue, may he readily separated ta -mp- 
currents or by other suitable classification ap- 
paratus. This process may convapiently be 
rendered coutinzous by feeding ore-pulp, roap 
solution, sad mineral acid continus: inte 
one or more agitating vessals and discharging- 
the products of agitation into an up-current 


‘separator, which allows the metalliferows gran- 


ules to fall to the bottom of the vessel, while 
ths particles of gangue ara carried away by 
an upward stream. 

The apparatus employed may be of the type 
deseribed in Cattermole’s United States Pat- 
ent No. 763,260. 

After separation of the coated mineral! par- 
ticles the recovered mineral concentrate issub- 
jected to the action of a suitable amoant of 
causticor carbonated alkali, whereby the fatty 
or resin acid, d&c., recombines completely with 
the alkali, forming a rtadily-soluble soap or 
alialine compound. After draining this off 
end washing with water, if necessary, the min- 
eral particles are left clean and free from soap. 
The resulting solution thus contains all the 
soup or equivalent compound originally used 
in a state ready for immediate employment in 
the separation of mineral from fresh quanti- 
ties of ore, and the process becomes completely 
eyclic with regard to the soap employed. 

Throughout the operation the same soap ot 
similar compound is used, the constituent 
whereof may be quite solid under ordinary 
conditions, the only additions required being 
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émelt quantities of mineral acid and alkali for | pulp with 2 soap solution aad a mineral acid 


the decomposition and recomposition of this 
ageat during the cycle of operations. 

What we claim as our invention, and desire 
to secure by Letiers Patent, is— 

4. The hereia-described process of concen- 
trating ores which consists in mixing the ore- 
pulp with a soap solution and = mineral acid 
90 a8 to liberate from the scap the organic acid 
which coats the desired mineral particles but 
nof the gangue, agitating the mixture so as to 
sgelomerate the costed minersl particlés into 
granules and separating the granules from the 
non-coated gangs. 

2. The herein-deseribed process of concén- 
trating ores which scnsists in mixing the ere- 


which liberates the organic acid from the soap, 
agitating: the mixture so as to agglomerste the 
coated miners! particles inte granules, sepa- 20 
rating the granules from the non - ceated 
gangue and adding elkali to the yranules to 
reproduce the soluble soap. 

In testimony whereof we have signed our 
names to this specification in the presence of 25 
two subscribing witnesses. 

ARTHUR EDWARD CATTERMOLE. 
KENSY LIVINGSTONE SULMAN. 
HOGA FITZALIS KIREPATRICK-PICARD. 

Witnesses: 

Freperick Reap, 
i. B. Bpss. 
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Patented April 25, 1GO0m, 


PATENT OFFICE. 


ARTHUR EDWARD CATTERMOLE, HENRY LIVINGSTONE SULMAN, ANB 


HUGH FITZALIS KIRKPATRICK-PICARD, OF LONDON, 


ENGLAND. 


GRE GONCENTRATION, 


SPECIFICATION forming part of Letters Patent No. 783,247, dated April 25, 1908. 
Application filed Marob 28,1904, Serial No. 200,649, 


To all whom it may concern: 
* Be it known that we, ARTHUR Epwarp Cat 


| SERMOLE, Henry LIVINGSTONE SULMAN, and 


Houoexr Frirzauis Kyrkpatrics - Picarp, sub- 
jects of the King of England, residing at Lon- 
don, England, have invented certain new and 
useful Improvements in Ore Concentration, of 


.which the following is a specification. 


Our process has for its object the separation 
of minerals from the silicious or earthy mat- 
ters of ores by means of soaps or similar com- 
pounds,’and is dependent upon the superior 
physical attraction exhibited by minerals for 
fatty or resin acits or, for certain other aro- 


.matic derivatives—such as cresols,.phenols, 


&¢.—which form soluble salts or cofmpounds 
with alkaline hydrates, as compared with 
earthy or silicious substances. 

The process described in this application re- 
lates to a process Somewhat similar to the 
process described and claimed in a copending 
application filed by us of even date with this 
application and Sally numbered 200,650. 

- In general the soluble compounds we em- 


ploy are typi fied by ordinary soaps, from which 


the fatty or resin acids are liberated ty the 
addition of a suitable raineral acid and which 
fatty or resin acids are again rendered com- 
pletely soluble by the addition of an equiva- 


- lent of caustic alkali. 


In carrying out our invention the, suitably- 


' crushed ore is suspended in water, and to the 


mixture an addition of @ small quantity of 
soap solution is made. <A small amount of 

mineral acid is then added, which decomposes 
the soluble soap or other similar compound by 
uniting with the alkaline base thereof; thus 
liberating in a state of chemical subdivision 
the fatty or resin acid or other compound, 
such as cresol, &c., in intimate contact with 
the suspended ore particles. It is found that 
the liberated acids, &c., which may even. be 
solid under ordinary conditions are precipi- 
tated and adhere to the sulfureted minerals 
orto sulfur, graphite, or free metals present 
in the ore, leaving the gangue or earthy par- 
ticles preferentially wetted by water and free 
from adhesions of fatty acid and the like. 


The fatty acid and the like used for the purpose 


of adhering to the mineral particlesis thus pro- 


duced in situ throughout the suspended ore 


mass In the most.intimate contactor admixture 
therewith. Themineral particles now attached 
to or more or léss coated or inclosed by films 
of fatty or resin acids and the like are capable 
of being separated from the gangue or earthy 
particles by various methods dependent upon 
this altered physical condition. For example, 
the coated mineral particles may be removed 
by generating gaseous bubbles in the mix- 
ture which preferentially attach themselves 
to the fatty or similar acid-coated particles 
and raise them to the surface of the pulp, 
whence they may be removed -by skimming 
or the like. If the ore contains a carbonate, 
any small excess of the-acid used to decom- 
pose the soap or similar alkaline compound 
will also liberate bubbies of carbonic acid, 

which will attach themselves to the fatty acid- 
coated mineral Mage and float them to the 
surface, or a suitable carbonate (or other sub- 
Stance capable of liberating a gas.on the ad- 
dition of a suitable: acid, such a8 an easily 
decomposable sulfid, &c. ) mey bé initially 
added to the ore mass for such purpose, or 
the mineral particles may be caused to adhere 
to metallic or other suitable surfaces coated 
with similer fatty acids, or, finally, the coated 
mineral particles may be caused to adhere to 


“wood, sawdust, or other suitable material 


lighter than water coated with similar fatty 
acids, &c., which can then be removed by flo- 
tation, in each case leaving the raineral-free 
gangue particles capable of rejection. After 
separation of the coated mineral particles by 
any,of the methods before mentioned the re- 
covered mineral concentrate is subjected to 
the action of a suitable amount of caustic or 
carbonated alkali, whereby the fatty or resin 
acid, &c., recombines completely with the al- 
kali, forming a readily soluble soap or alka- 
line ‘compound. After draining this of, and 
washing-with water, if necessary, the mineral 
particles are left clean and free from soap. 
The resulting solution thus contains. all the 
soap or equivalent compound originally used 
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in a state ready for immediate employment 
in the separation of mineral from fresh quan- 
tities of ore, and the process becomes com- 
pletely cyclic with regard to the soap em- 
ployed. 

Throughout the operation.the same soap 
or similar compound is used, the~constituent 
whereof may be quite solid under ordinary 
conditions, the only additions required being 
sinall «(uantities of mineral acid and alkali for 
the decomposition and recomposition of this 
agent during the cycle of operations. 


What we claim as our invention, and desire 


to secure hy Letters Patent, is— 

1. The herein-described process of concen- 
trating ores which consists in mixing a freely- 
flowing ore pulp with a seap solution and a 
mineral acid so as to liberate the organie acid 
from the soap throughout the suspended ore 
niass in intimate contact therewith, whereby 
the organic acid coats the desired mineral par- 
ticles and not the gangue, and thereafter sep- 
arating the coated mineral matter from the 
non-coated gangue. 

2. The herein-described process of concen- 
trating ores which consists in mixing the ore 
pulp with a soap solution and a mineral acid 
which liberates the organic acid from the soap, 
separating the coated mineral matter from the 
non-coated gangue and adding ‘alkali to the 


coated mineral matter to reproduce the solu- 


- ble soap. 


3. The herein-described process of concen- 
trating ores which consists in mixing a freely- 
flowing ore pulp with a soap solution and a 
mineral acid so as to liberate the organic acid 
from the soap throughout the suspended ore 
mass in intimate contact therewith, bringing 
the liquor into intimate contact with a gas 
which will adhere to the coated particles and 
separating out the coated mineral matter which 
ee 

. The herein-described process of concen- 
aene ores which consists in mixing the ore 
pulp with a soap solution and a mineral acid 


- which liberatesthe oreanic acid from the soap, 


bringing the liquor into intimate contact with 
a gas, separating out the coated mineral mat- 


ter which floats and adding thereto an alkali 


which reproduces the soluble soap. 


In testimony whereof we have signed our 


names to this specification in the presence of 
two subscribing witnesses. 


ARTHUR EDWARD CATTERMOLE. 
HENRY LIVINGSTONE SULMAN. 
HUGH FITZALIS KIRKPATRICK-PICARR: 


Witnesses: = 
T. B. Buss, 
FREDERICK REap. 
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Patented Juy 4, 1995. 


PATENT OFFICE. 


HENRY LIVINGSTONE SULMAN AND HUGH FITZALIS KIRKPATRICK- 
PICARD, OF LONDON, ENGLAND. 


ORE CONCENTRATION. 


SPECIFICATION forming part of Letters Patent No. nan dated July 4,°1905. 
Application filed October 6, 1903. Serial Wo./176.871, 
ee 


fo all whom it may concern: 

Be it known that we, Henry Lrvinastone 
Sutman and Huan Firzaris Krrkpatrick- 
PicarD, subjects of the King of England, re- 
siding at London, England, have invented 
certain new and useful Improvements im or 
Relating to Ore Concentration, of which the 
following is a specification. 

The presént invention relates to the concen- 
tration of ores by separation of the metallif- 
erous constituents and graphite, carbon, sul- 
fur, and the like from the gangude by means 
of oils, grease, tar, or any similar substance 
which has a preferential affinity for metallif- 
erous matter over gangue. 

According to this invention we utilize the 
power which is possessed by films or bubbles 
of air or other gas of attaching themselves to 
solid particles moistened by oil or the like. 

According to one method of carrying out 
our invention suitably-crushed ore is suspend- 
ed in water. To this suspension a propor- 
tion of oil, grease, or tar (hereinafter re- 
ferred to as ‘‘oil”’) is added and duly mixed 
with the mass by any suitable means in quan- 
tity insufficient to raise the oiled mineral by 
virtue of the flotation power of the oil alone. 


A suitable gas is now generated in or inkee-. 
duced into the mixture, such as air, carboiic-. 
acid gas, sulfureted hydrogen, or the lke. 


For example, bicarbonates or carbonates, 
either soluble or insoluble in water (prefer- 
ably the latter) or easily-.ecomposable sul- 
fids and the like may be used with acid solu- 
tion. In such cases, if desired, the addition 
of acid may be made to the mixture after the 
addition of the gas- producing reagent. In 
the case of solutions containing free alkali the 
addition of acid sufficient to neutratize this 
must be made before the: gas is produced. 
If desirable, gaseous bubbles may be pro- 
duced by electrolytic methods or by means of 
various other known reactions. 

According to another method, of carrying 
out this invention the oil is not added alone; 
but the pulp is submitted to the action of a4 
current of air or other gas bubbles, the air or 
other gas being first suitably charged either 
with the vapor of a volatile oil, such as pe- 


troleum of low boiling-point, or with the 
spray of any other suitable volatile or non- 
volatile or fixed oil or the like. The oil may 
be sprayed or reduced to a state of such fine 
division that minute globules of the same can 


remain temporarily suspended in .an air or. 
other gas current by the use of any suitable’ 


spraying or atomizing device and the air-cur- 
rent introduced into the ore-pulp, preferably 


at the bottom, by means of'a pipe or pipes 


provided with suitable perforations or by 
other suitable contrivance. The minute oil 
globules or the condensed vapors or volatile 
oils attach themselves to the metalliferous par- 
ticles in preference to the gangue. 

The oiled metalliferous particles.resulting 
from either of. the processes above described 
have the power of attaching to themselves 
with a greater comparative strength than the 
gangueé particles the films or bubbles of gas 
which exist in the mass and are thus raised 
to the surface of the liquor by gaseous flota- 
tion. They can then be removed by skiin- 
ming or other suitable means. The gangue 
particles unwetted by oil or grease are not 
floated up with the oiled mineral -particles, 


-and thus in the main remain at the-bottom of 


the vessel containing the’ mixture. Tho oil 
can then be removed from the coiled taineral 
by any suitable known means. 

‘In the case in which oil-spray, is -used the 
temperature of the mass of pulp may‘be 
varied to secure the best results with spray 
of oils of varying viscosity.: Instead of sus- 
pending the oil-spray in an air-supply system’ 
suitably-devised atomizing-jets operated by 
air ora jet of steam and air may be intro- 
duced directly into the pulp. The gas used: 
may be other than air, such as carbonic acid, 
steam, or mixtures of these. We have also 
found that a particle of metalliferous mineral 
if coated with a minute film of oil, grease, or 
the hike ther’ exposed to air will not readily 
sink in water. It is therefore unnecessary in 
some instances to employ gaseous bubbles to 
effect flotation. . For example, according to 


an alternative method for effecting the sepa-. 
ration of metalliferous matter from gangue’ 


the metalliferousore-pulp is intimately mixed 
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in apy suitable manner with a small propor- 
tion of oil and then sprayed in as finely di- 
vided a state as necessary through air by 
means of jets, revolving disks, or otherwise, 
and the sprayed product is then allowed to 
fall epon the surface of water: The gangue 
particles wetted cnly with water eat once sink, 
while the metalliferous particles coated with 
a thin film of oil and after exposure to air 
float on the surface of the water and may be 
removed by skimming or other suitable means. 
Before bringing the pulp into the necessary 
contact with air it will be obvious that the 
bulk o£ the water may first be removed by 


end. <A launder F’ is provided at the,outlet 
end of the tank, and outlet-taps F* are placed 
at the lowest points of the boxes. 

Referring to Fig. 3, G isa tank in which 
pulp and oil are mixed. H is a circular disk 
attached to a vertical spindle H’, supported 
in bearings H* and arranged to be rotated 
through adriving-pulley H’ or the like. Sur- 
rounding the spindle is a cylindrical collar J, 
connected with the tank G by a pipe J’, so 
that the pulp and oil are fed through the col- 
lar to the rotating disk. Surrounding the 
disk is a series of annular pointed tronghs Kk, 
communicating with one another and increas- 


ing in depth toward the outside and filled 
with water. A launder K’ is provided at the 
periphery of the outside trough to receive the 
discharged floating material, and outlet-taps 
K? are placed at the lowest points of the 6 
troughs. 

This process has been descr#bed as applied 
to ore concentration by oil; but it is to be un- 
derstood that it is equally applicable to con- 
centration by the use of any other substance 7¢ 


EF} subsidence or any other suitable means. 

In the accompanying drawings, Figure 1 is 
2 diagram in longitudinal section of an appa- 
ratus suitable for carrying out this process. 
Big. 2 is a diagram in perspective, partly in 
section, of another form of suitable appsra- 
tus; and Fig. 3 is a diagram in perspective, 
partly in section, of an alternative form of 
apparatus. 

Referring to Fig. 1, A is@ tank for pulp, 


ae 


which delivers througha pipe A’ toa concen- 
trating-taal: B, the bottern of which slopes 
downward fromthe injet. The tank B is pro- 
vided nt the bettom with a eciled pipe B’, suit- 
ably nerfersted, supported in bearings GB’, and 
arranged to be reigted by means of a shnr- 
wheel B or the like. Air is foreed into this 
pipe 2’ throuch « pipe. C, and oil is simulta- 
nesusiy Intredaced into the pipe C fron 
earbureter or the like C.. 2it the end of the 
tank B farthest from the pulp-iniet a launder 
ls’ is placed to receive the discharge of float- 
ing material, and an cutlet-tap Bis provided 
ut the jowest point of the tank. 

Referring to Fig. 2, D isa tank in which 
pulp and oil are mixed, and the mixture passes 
through an outlet-tap D’ to an ejector E, 
through which air under pressure is passed by. 
the pipe EB’. The spray of pulp, oil, and air 
falls into a tank F, filled with water and con- 


4$ sisting of a series of communicating pointed 


bexes, which increase in depth from the inlet 


which has an aftinity for metalliferous matter. 

We cizim— 

1. The herein-deseribed process of concen- 
trating ores which consist in bringing the pulp 
into intimate contact with “Soil” inthe form 
of spray and with a gas and thereafter sepa- 
rating the metailiferous constituents from the 
@angue. 

2. The herein-described process of concen- 
trating ores w hich eonsistsin bringing the pulp 
into intimate contact with ‘‘ oil” disseminat- 
ing the mixture through air and tHereafter 
scoparating the metallifcrous constituents from. 
the gangne in water. 

In testimony whereof we have signed our. 
names to this specification in the presence of 
two subscribing witnesses. 

WENKY LIVINGSTONE SULMAN. 
HUGS FITZALIS KIRKPATRICK- PICARD. 

Witnesses: 

Ciaupr C. R. McK enzte, 
Wa ter J. SKERTEN, 


UNITED STATES 


wei Ji 


PATENT OFFICE. 


ALFRED SCHWARZ, OF NEW YORK, N. Y., ASSIGNOR TO SCHWARZ ORE 


TION OF ARIZONA ‘TERRITORY. 


No. 807,501. 


Specification of Letters Patent. 


io| TREATING COMPANY, OF PHCENIX, ARIZONA TERRITORY, A CORPORA- 


PROCESS OF CONCENTRATING ORES. 


Patented Dec. 19. 1905. 


Appilcation filed April 19,1905. Serial No, 266,487; 


Lo all whone ct may concern. 
r. Be it known that I, Atrrep Scuwarz, a 
| subject of the Emperor of Germany, and a 
| resident of the borough of Manhattan, city, 
county, and State of New York, have invent- 
ed certain new and useful Improvements in 
| Processes of Concentrating Ores. of which 
| the following is a specification. 
| In the concentration of ores by the em- 
ployment of hydrocarbonsas adhesive agents 
it has been observed that sulfids yield better 
results than oxids, carbonates, and chlorids. 
In fact, so far as known to me, a practical ap- 
plication of such process before my inven- 
tions relating to this art has been largely, if 
not wholly, confined to sulfid ores. 

The object of the present invention is to 
extend the application of hydrocarbon con- 
centrating processes to ores heretofore con- 
|2o sidered unworkable by first converting such 
| ores into sulfids, preferably by a wet method, 

to thereby preserve the mass of ore in its 
/ crushed condition and suitable for treat- 
ments according to known methods. 

In carrying out the present invention I 
| proceed by preparing a soluble sulfid m any 
well-known manner—for example, by dis- 

| solvingsulfur in an aqueous solution of potas- 
sium or sodium hydrate, the sulfur being 
added in sufficient quantity to give the de- 
sired reaction. The pulverized ore contain- 
ing the mineral in the form of oxid, carbonate, 
or chlorid is then mixed in a suitable vessel 
with the sulfid solution, the mass being either 
cold or heated by suitable means and the ves- 
sel provided with an agitator to effect a 
thorough and intimate mixture. During this 
operation the oxid, carbonate, or chlorid ts 
converted into a sulfid by the action of the 
potassium or sodium sulfid, a form which is 
capable of subsequent practical treatment 
with hydrocarbons for the separation of the 
values from the earthy or rocky constituents 
of the ore. As the action of the hydrocar- 
boh on the metallic constituents of the ore is 
a surface action, it is unnecessary to proceed 
so far as toconvert the entire mass of the par- 
ticles of oxid, carbonate, or chlorid into a sul- 
fid, it being sufficient if the surface of the par- 
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ticles is so converted, as thereby there is pre- 
sented all that is necessary for the desired 
action of the hydrocarbon. 


After the initial conversion, as above de-' 
scribed, the ore may be concentrated by any 
suitable treatment with a hydrocarbon, and 
for such purpose I may use a hydrocarbon 
which is normally liquid or one which is solid 
at normal tempcratures, or the latter in ad- 
mixture with the former, as described in my 
applications Serial Nos. 210,137, 210,138, 
225,370, and 231,395, and United States Pat- 
ent No. 771,277. Of hydrocarbons which 
are solid at normal temperatures and re- 
pl to be melted there may be used paraf- 

or ozocerite, or a resinous hydrocarbon, 
such as resin, pitch, or asphaltum Of nor- 
mally liquid hydrocarbons there may be used 
any suitable vegetable, animal, or mincral 
oil. These hydrocarbons may be used singly 
or in combination of two or more, it being 
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understood that the constitution of the ad- | 


hesive agent will depend upon the character 
of the ore to be treated, varying as the ore 
varics. 

Ore either in a dry or wet condition is 
mixed in any suitable vessel having an agita- 
tor with the hydrocarbon, sufficient quantity 
being added to effect the desired separation 
If the hydrocarbon 1s one which is solid at 
normal temperatures, it is first melted and 
then stirred in with the ore, the mixture be- 
ing effected by any suitable mechanical 
means and, if desired, air, steam, or gas may 
be injected into the mass cither alone or to 
assist the mechanical agitation. The injec- 
tion of such gaseous agent results in the hiv- 
drocarbon taking up an appreciable quan- 
tity of air or gas, giving a certain snonwi- 
ness which increases its floating power, ~~ 


fon) 
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As u specific example of my invention } 0 


have used as an adhesive agent a mixture ¢f 
paraffin and resin, heat being cinployed if 
necessary to maintain this compound in a 
melted condition after it hag been mixed with 
the ore. 


bere : y 
After an intimate mixture with all pavts of 


‘the ore has been effected the mass is sub- 


jected to the action of water heated to an 
desired temperature, even as high as the Boil 
ing-point, whereby the earthy or rocky con- 
stituents are liberated and washed out and 
settle in the hottom of the. vessel. The me- 
tallic constituents of the ore having united 
with the adhesive agent may be skimmed or 
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sercened off and run to a centrifugal drier for 
the separation or recovery of the concen- 
trates from the adhesive agent. 
Instead of subjecting the mass to the ac- 
tion of heated or boiling water cold water, 
refersbly. under pressure; may be injected 
into the mass, the effect of which is to Soe 
or granulate the adhesive agent, which wit 
the entrapped metallic constituents may be 
floated or screened off, while the tailings be- 
ing saturated with water will be precipitated 
more or less completely to the bottom of the 
vessel, By subjecting the mass to heat in‘a 
suitable vessel the adhesive agent is melted 
and the concentrates may be separated and 
recovered therefrom by a centrifugal drier, 


filter-press, or other means. The mass of ore. 


and adhesive agent may first be treated with 
heated or boiling water and subsequently 
treated with cold water. Also during the 
treatment with water, which inay be made 
acid or alkaline, if desired, the mass may be 
agitated mechanically or by the injection of 
air, steam, or gas. 

‘The’ concentrates, if necessary, may be 
washed with a solution of potassium or so- 
dium hydrate to remove any remaining por- 
tions of the adhesive agent. 

While I have described in giving a speeific 
method of procedure the use of a mixture of 
paraffin and resin, [ may ust either one of 
these singly, the sucecssive steps of the apo 
ation being the same, or I may use singly a 
normally liquid hydrocarbon, following the 
same method of operation except in such 
case there will of course be no solidification 
or granulation of the hydrocarbon. When 
using a normally liquid hydrocarbon, the 
mass may be treated either with cold or 
heated water to effect the separation of the 
adhesive agent with the metallic constituents 
of the ore from the tailings. 

The essential feature of the present inven- 
tion is the conversion of an ore of the charac- 
ter above specified into a sulfid to adapt it 
for treatment by a hydrocarbon, the par- 
ticular method of econeentrating by the em- 
ployment of a hydrocarbon being varied ac- 
cording*to known methods as may be de- 
sired or suitable to the particular ore, and 
while I have given specifie examples I do not 
wish to be wholly restricted thereto. 


In carrying out the conversion above de- 
seribed I‘use an excess of sulfur above the 
theoretical quantity necessary to effect the 
change of oxid, carbonate, or chlorid to sulfid. 

What I claim, and desire to secure by Let- 
ters Patent, is— 

1. The method of treating ores which con- 
sists in subjecting a non-suifid ore to the ac- 
tion of a Eble sulfid to convert the mineral 
into a sulfid, then treating the mass with a 
hydrocarbon and finally separating the hy- 
drocarbon with the entrapped metallic con- 
stituents of the ore from ihe tailings 

2. The method of treating.an ore contain- 
ing non-sulfid mineral by subjecting the same 
to the action of an alkaline sulfid to convert 
the mineral into a sullid, then treating the 
mass with a hydrocarbon and finally sepa- 
rating the hydrocarbon with the entrapped 
metallic constituents of the ore from the tail- 
ings. 

3. The method of treating an ore contain- 


ing non-sulfid mineral by subjecting the same - 


to the action of an aqueous solution of potas- 
sium or sodium sulfid to convert the nineral 
into a sulfid, then treating the mass with a 
hydrocarbon and finally separating said hy- 
drocarbon with the entrapped metalhe con- 
stituents of the ore from the tuiliftgs, 

4. The method of treating an ore contain- 
ing non-sulfid mineral by subjecting the same 
to the action of a soluble sulfid, then treat- 
ing the resulting metallic sulfid with a melted 
hydrocarbon which is solid at normal -tem- 
peratures and finally separating said hydro- 
carbon with the entrapped metallic constitu- 
ents froin the tailings. 

5. The method of treating an ore contain- 


an 


ing non-sulfid mineral by subjecting the same, | 


to the action of a soluble sulfid, then treat: 
ing the resulting metallic sulfid with a com- 
pound of melted paraffin and resin, then sepa- 


rating said compound with ‘the entrapped®™ 


metallic constituents from the tailings. 

In testimony whereof I have: hereunto 
signed my name in the presence of two snb- 
scribing witnesses, 


ALFRED SCHWARZ. 
Witnesses: 


E. F Porter. 
ALEXANDER RopmMan 
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To all whom it may concern: the agitation being continued long enough to 


we 


Be it known that I, ALFRED Scuwarz, asub- 
ject of the German Emperor, and a resident 
of the borough of Manhattan, city, county, 
and State of New York, have invented cer- 
tain new and useful Improvements in Prec- 


lective material to make a thick pasty mass, 


bring the selective material into intimate con- § 


tact with all portions of the ore. The vessel 
may be steam-jacketed or otherwise suitably 
heated if found necessary to maintain the se- 
lective material ina liquid condition. After 


to suit the particular ore treated. 


esses of Concentrating Ores, of which the fol- | a complete incorporation of the selective ma- 6¢ 
lowing is a specification. terial with the ore water, preferably under 
My invention has for its object the concen- | pressure, is injected into the mass by suitably- 
? tration of ores by the selective action of a hy- | arranged pipes and agitation continued until 
drocarbon compound. the water is distributed throughout the mass. 
Heretofore the separation of the values in ; The mass is then allowed to subside, when 65 
ores has been effected by mixing the pulver- | the selective material, with the entrapped me- 
ized ore with a product resulting from thedis- | tallic constituents of the ore, will rise ta the 
tillation of petroleum, the ore having been | top and may be removed in any suitable man- 
previously mixed with sufficient waterto form | ner, as by floating over the top of the vessel. 
a freely-flowing pulp. Theoil in such method | The values may be separated from the select- 70 
exercises the property: of attaching itself to | ive material in any suitable or well-known 
and buoying up the metallic constituents of | manner —as, fer example, by a centrifugal 

# the ore that are suspended in the pulp; but | drum or filter-pres3. ‘The tailings, being un- 

1 it has little or no effect upon the earthy con- | affected by the sclective material, will remain 
stituents. J have found that the efficiency of | in the water and settle to the bottom of the 75 
the selective action of oils gencrally, either | vessel, frem which they may be drawn off 
mineral, vegetable, or animal, is increased by | and, if necessary, subjected to further treat- 

} the addition thereto of a fatty matter which | ment for the recovery of any values they may 
is solid at normal temperatures. as paraffin, } contatn. 
stearin, or palmitin. In the concentration of ores by the select- 80 

In carrying out my invention I proceed as | ive action of the compound above described 
follows: The ore is first crushed and screened | the action is facilitated and better results se- 

» to a convenient size for working and is then | cured by the injection of a waseous fluid—such 
thoroughly and intimately mixed with the se- | as air, steam, or g23 as carbon-dioxid gas— 
lective material, which in this instance is «| into the mess. This may be done by suit- 85 
compound of a mineral, vegetable, or animal | ally-arranyed pipes leading into the bottom 
oil and a fatty matter of the character above | or sides of the vessel, the effect of such use 
specified, such mixture being solid at normal , of an, steam, or gas being to break up and 
temperatures. Such material may be readily | subdivide the mass in a complete and thor- 
prepared by dissolving the fatty matter in | cugh manner. Buribermore, it results in the ge 
the-oi! medium, heat being employed to melt yek ctive mate ial taking up an appreciable 
the fatty matter, if necessary, and to main- | quantity of air or gas, giving a certain 
tain the compound in a liquid condition dur- | amount of sponginess, which increases its 
ing its incorporation with the pulverized ore. | flosting power. After the admission of wa- 
As a specific example of a selective material | ter, which may be done by suitably-arranged 95 
1 prefer crude petroleum or anyof its prod- | pipes, the admission of air, steam, or gas may 
ucts, to which is added about nine to ten per | be continued to assist in distributing the wa- 
cent., by weight, of paraffin, such proportion | ter throughout the mass and to effect a thor- 
having been found to give good results with | ough separation and washing out of the tail- 

a copper-sulfid ore. ings. | Toc 
Any suitable apparatus may be ‘employed In referring to paraffin asa “* fatty matter” 
to effect the mixture of the ore and Selective | it is to be understood that I do so in a popu- 
material, all that is essential being a vessel | lar and not a chemical sense. It is also to be 
provided with agitating-blades. In such ves- | understood that the proportions of the ingre- 
sel the ore is mixed with suflicient of the se- | dients of the selective material may be varied 10¢ 
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The accompanying: drawing shows in pec- 
spective one arrangement of apparatus by 
which the process inay be carried out. 

I designates a bin or hopper from whieh 
the pulverized ore is discharged into a vessel 
Q which is prefersbly steam - jacketed and 
provided with an agitator 3.00 En this vessel 
the ore and selective agent are intimately 
mixed, and from said vessel the mass is dis- 
charged into a vessel 4, provided with an 
agitator in which it is treated with water 
slightly acidulated, if desired, to ctfect the 
separation of the scleetive agent, with the en- 
trapped metallic constituents, from the tail- 
ings. If cold water is employed, the selective 
agent will be solidified and rising to the top 
is conducted by a trough 5 to a remelting and 
storage vessel 6. Tf heated or boiling water 
is employed in the vessel 4, the selective agent 
will be maintained inits liquid condition and 
as it rises with the entrapped metallic con- 
stitutents is run by the trough 5 into the stor- 
age vessel 6 and fromthe latter to a centrifu- 
gal-drum 7 for the separation of the values 
from said agent. The recovered agent is col- 
lected in astorage vessel 8, from which itmay 
be raised tothe mixing vessel 2 by a pump 9. 
The separating vessel 4 is provided with suit- 
able pipes 10 for the admission of air, steam, 
or gas nod with a pipe 11 by which the tail- 
ings may be discharged into a vesse! 12. Af- 
ter removal of the values from the separator 
7 they may be subjected to any suitable treat- 
ment. ; 

What I claim, and desire to secure by Let- 
ters Patent, is-— 

1. The process of concentrating ores con- 
sisting in mixing with the pulverized ore a 
selective agent consisting of a mixture of a 
liquid hydrocarbon and a normally solid fatty 
matter which mixture is solid at normal tem- 
peratures, separating said agent with its en- 
trapped values from the tailings, and finally 
recovering the values from the selectiveagent. 

2. The process of concentrating ores econ- 
sisting in mixing with the pulverized ore a 
selective agent consisting of a mixture of a 
liquid hydrocarbon and a normally solid fatty 


a 


iuatter which mixture is solid at normal tem- 
peratures, treating the miass with water to 
separate said agent with its entrapped values 
from the tailings, and finally recovering the 
values from the selective agent. 

3. The process of concentrating ores con-_ 
sisting in mixing with the pulverized ore a 
selective avent consisting of a mixture of a 
liquid hydrocarbon and a normally solid fatty 
matter which mixture is solid at. normal tem- 
peratures, treating the mass with cold water 
Lo separate said agent with its entrapped val-. 
ues from the tailings, and tinally recovering 
the values from the selective agent. 

4. The method 6f concentrating ores con- 
sisting in mixing with the pulverized ore a 
selective agent consisting of a mixture of a 
liquid hydrocarbon and a normally solid fatty 
matter which mixture is solid at normal tem- 
peratures and subjecting the mass to the ac- 
tion of a gaseous fluid, separating the select- 
ive agent with its entrapped values from the 
tailings, and finally recovering the values 
from the selective agent. 

5. The process of concentrating ores con- 
sisting in mixing with the pulverized ore a 
scleetive agent consisting of a mixture of a 
liquid hydrecarbon and paraffin which mix- 
ture is solid at normal temperatures, separat- | 
ing said agent with its entrapped values from 
the tailings, and finally recovering the values 
from the selective agent. 

6. The process of concentrating ores con- 
sisting in mixing with the pulverized ore a 
selective ayent consisting of a mixture of a 
liquid hydroearben and paraffin which mix- 
ture is solid at norinal temperatures, treating 
the mass with water to separate said agent 
with its entrapped values from the tailings, 
and finally recovering the values from the se 
lective agent. 

Intestimony whereof t have hereuntosignedl 
my name in the presence of two subscribing 


witnesses. 
ALFRED SCHWARZ. 


Witnesses: 
I. FF. Porter, 
CHarntes S. Jones 
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To all. whonr it may concern:: 

“Be it known thst I, Epwunp B. Kiray, a 
citizen of the United States, residing at Ross- 
land, in the Province of British Columbia and 
Dominion of Canada, have invented a cer- 
tain new and useful Improvement in Process 
of Separating Minerals, of which the follow- 
ing is 4 full, clear, and exect description, ref- 
erence being had to the accompanying draw- 
ings. 

Ths mvention relates to the concentration 
of ores. it may be employed to separate the 
metallic minerals from the gangue, or to-sep- 
arate certain of the metallic minerals from 
others, or froin cthers and the gangue, 

The operation of the process is dependent 
ype the fact that, because of differences in 
paysical churacteristics: of the various con- 
stituecats of mineral material, such constitu- 
ents show preferences of adhesion between 
two commingled, but immiscible liquids. 

The invention consists in the process here- 
inafter described, and in the several steps 
thereof, all of which will be definitely set 
forth in the claims. ; 

In the drawings, Figure 1 is a diagrammatic 
view of an apparatus with which the process 
may be practiced, the several parts thereof 
being shown in vertical section. Fig. 2 is a 

len view of one side of the separating-tank. 

ig. 3 is a vertical sectional view of the same 
mechanism. Fig. 4 is an elevation of a part 
of the agitator mechanism of the saparating- 
tank, some of said mechanism being in sec- 
tion; and Fig. 5 is a plan view of one of the 
agiteator-arms and a secticnal plan view of 
the shaft. 

The process is applicable to a great variety 
of ores, and may be practiced in many cases 
so as to separate those metallic minerals 
which must be treated m one way from those 
which must be treated in some other way in 
order to recover their contained commercial 
metals, and since it is capable of being used 
for this purpose as well as to separate the 
metallic minerals from the gangue it is 
thought to be a great step in advance of this 
art. 

It is believed that the process or some of 
the novel steps thereof may be. etary’ 
with advantage in the treatment of all ores. 
It is obviously impossible, however, to give 
definite directions for attaining the best re- 
sults with all ores, because of the great chem- 
5 ical and physical diiferences which they ex- 

hibit. The detailed directions hereinafter 


set forth are those which are found most effi- 
cient in the treatment of the Rossland, Bnt- 
ish Columbia, ores, with which I have done 
the most work, for the primary purpose of 
alae the ney aeb: (which must be 
smelted)cefrom the other constituents which 
may be subjected to other after treatment 
for the recovery of their contained metais. 

The process, as an entirety, in its best form 
for use with Rossland ores for the purpose 
stated consists in the following steps: 

First, in thoroughly agitating together (a) 
the pulverized ore or mincral material (5) 


.enough water to make with said pulverized 


ore a flowing pulp, and (c) a solution of bitu- 
men in a thin distillable hydrocarbon liquid 
as kerosene, these materials to be so thor- 
oughly agitated together as to finely subdi- 
vide suid solution into small globules and 
bring said globules into contact with substan- 
tially all of the pulverized mineral particles 
which will, by preference, adhere to them. 

Second, in allowing the hydrocarbon- 
coated particles to float to the surface of the 
mass, and in rendering this separation sub- 
stentially complete by gently agitating the 
mass, and by injecting gas into the same, and 
preferably also discharging into the mass fine 
streams of the solution. When the separa- 
tion is completed, the floating hydrocerbon- 
coated concentrate is removed for subsequent 
treatment. 

Third, in filtering said. concentrate to free 
i a0. ta as paceible from the hydrocarbon 
iquid. 

ourch, in distilling said coated. concen- 
trate and condensing the hydrocerbon vepor 
to be used again. 
_ It is thought that the use of a gas to assist 
in the flotation of the coated particles, ag sat 
forth in the description of the second step of 
the process, is radically new in this ért, irre- 
spectivé of its association with the other steps 
escribed. It is that which makesit possible 
for the first time to use thin oils and hydrocar- 
bon. The prior processes which use thick, 
viscous oils will, however, be much aided by 
the addition of this step, because in Spite of all 
the care which is exercised in the practice of 


‘those processes to AD the oil in large clote 


or masses a great deal of it is “floured” or 


broken up into minute particles which are 
trapped in the sands and lost. The employ- 
ment of the gas in the manner stated. brings 
in a more powerful floating agency than any- 
thing before used, which results in the recoy- 
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ery of this floured vil together with numerous 


coated particles which would not otherwise. 


be floated. This step of the pines is there- 
‘fare useful with anv and all liquids lighter 
§ ‘than water which exhibit preference of adhe- 


sioa for the metullic mineral particles. -Kero- 


sene alone, for example, ‘inay be used with 
most ores to take out the sulfids provided the 
gas is used, as stated, to cause the flotation of 
to the kerosene-coated particles, Itis the bitu- 
inen, however, disgolved_in the kerosene 
-which gives the precise adhesive preference 
which enables it to separate the gold and 
chaleupyrite fromm the crushed ore. The 
1s bitumen may be asphalt or the bitumen pro- 
duced by the distillation of petroleum to a 
semisolid residuum, or it may be tar, pitch, or 
any other specific form of bitumen. 
treating Rosslund ores I have found that the 
z0 most sitisfactory results have been attained 
by using a solution obtained by dissolving in 
kerosene about five per cent. or thereabout of 
Trinidad asphalt or the semisolid residuum of 


petroleum distillation. Preferably the pul- | 
25 verizel ore is mixed with three to five times’ 


as much water, by weight, and to thisis added 
a sufficient amount of .the kerosene-bifumen 
solution, excellent results being obtained by 
using ‘one-fourth to three-fourths as much, 
30 by weight, asore. The preference of the sc- 
lution for some of the mineral particles may 
be regulated by ultering or varying the quan- 
tity of the solute substance and is varying 
the temperature at which the solution is used. 
35 The preference of the water forcther mineral 
particles mav be regulated by adding some 
acid or other chemical. A distinct advan- 
tage of using a light hydrocarben, like kero- 
sence, is that so much of it as cannot be re- 
40 moved from the concentrate by mechanical 
means may be recovered by a process of dis- 
tillation, this method of recovery being isn- 
possible when thick non-distillable oils are 
used. The injection.of a gus, preferably air, 
43 into the mass, which is the chief novel char- 
acteristic of the vecund step of the process, 
assists in the flotation of the hydrocarbon- 
coated ‘particles. This makes it possible to 
finely subdivide the solution by the agitation, 
50 and this greatly increases the chance that all 
of the mineral particles which exhibit pref- 
erential adhesion for it shall be brought into 
contact with it. Some of the hydrocarbon- 
coatdd particles will float to the surface with- 
55 out assistance; but a considerable quantity 
of such particles will not be sufficiently buoy- 
nnt, and some of such particles end some 
globules of the mixture would be tra ped in 
the sands. In ordet to recover this less 
60 buovant material together with the globules 
of the mixture, the mass which tends to set- 
tle is slowly lifted and turned over to liber- 
ute the coated particles and the globules, and 
ut the same time a gas, preferably mir, is 
65 blown into the mass preferably near the bot- 


coated particles. 


‘tory fer this purpose, and 


In. 


tom thereof. The air-hubbles not only tend 
to attach themselves directly to the coated 
articles, and thus float them to the surface, 
But the air becomes dissolved in the water to 
its‘imaximum capacity. This dissolved air 
tends to again separate itself from the water 
and stiach itself in minute globules to the 
I find that air, carbon di- 
oxid, hydrogen, and marsh-gas are satisfac- 
doubtless many 
otlicr or “all gases will operate in the same 
way, but I prefer air. It might’be here add- 
ed that because the solution is broken up into 
small globules there is little likelihood that 
any of the non-cogted particles shall be en- 
tengled with the costed concentrates and 
carried to the surface. In removing this 
floating hydrocarbon-coated concentrate it is 

sractically impossible to exclude some of the 
water‘in which the non-coated particles are 
held in suspension. It is therefore desirable 
*hat this concentrate shail be washed free 
from such non-coated minerals, This step is 
not,” however, absolutely essential. It is 
pera to remove a very large part of the 

;drocarbon by filtration, because of its thin 
character. It is not, however, possible to 
remove it, all by this or any other mechanical 
pices: but because of the character of the 

ydrocarbon solvent used it is possible. to 
recover all of it for future use by a process of 
distillation which constitutes the fourth step 
of the complete process. 

I will now describe the npparatus shown in 
the drawings for practically carrying on said 
process. 

A represents the mximg-tank. 

B represents the separating-tank, 

C represents the settling-tank. 

represents thefiltur, und E another filter, 


which may or may not be used according to | 


circumstandes, 

G represents a ecttling box or tank into 
which the liquid from the filter or filters is 
discharged. . 

H represents the retort-furnace: 1. the 
dust-collector used in connection therewith: 
J, a condenser; K, the settlnig-tank, in 
which the condenser discharges the con- 
densed vapor, and M represents n reservoir 
from which the solution may be fed into the 
mixing-tank and into the separating-tink, ” 

In the separating-tank Bis n verticn shaft 
8, having on its upper end a gear 6’, by which 
it mny be rotated. The head of the shaft 
nbove the driving-gear passes through an oil 


end air box 1. whieh reinain stationnry while 


the shaft revolves and is supplied by the ly- 
drocarbon-pipe 2 and the Tle 3. The 
box rests on the rotating shoulder 4-of the 
shaft and is held down ton tight joint by the 
collar 5 and lock-nut cap 6. Througtahme 
hollow shaft 7lextends n still hydrocnrbon- 
pipe 8, the upper end of which ts firmly in- 
sorted within the upward extensiim 10 of thy 
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shaft, and this central pipe conveys the hy- 
drocarbon. “In the stationary box the air 
enters. the annular chamber 11, passing 


through its open bottom through a set of ap- - 


5 ertures 12 to the interior of the shaft. The 
hydrocarbon enters a similar annular cham- 
ber 13, from which it passes by apertures 14 
into the top of the central hydrocarbon-pipe. 
The hub and revolving arms ave shown in, 


4 co Figs. 4 and 5." The step-bearing.is support- 


25 The air-current for the chargé passes down. 


135 of the way. 


ed on a pedestal 15, provided with a wooden 
block 16, which supports the moving wear- 
ing-plate 17 of the shaft. ‘Lubricating-wa- 


ter under pressute is introduced through the 


(15 pipe 18, finding its way out from the bearing 


through side grooves 50. The sides 19 of the 
shaft are carried down below the bearing, so 


|, aSto leave an annular space 20 between them 


and tho pedestal. This annuler space is in- 


| 20 tended to constitute an air-bell designed to, 


assist the lubricating-water in excluding sand 
from the bearing. The air-supply in it is 
maintained by a slight stress of aur which es- 
capes beneath the bell through the pipe 21. 


through the shaft, passing (as shown by the 
arrows) through the side channels 22 into the 
hollow erms 23 23. . From each arm it passes 
out through see ae 2424, The hydro- 
30 carbon liquid is delivered through small pipes 
parallel with said hollow arms, emerging at 
the outlets 25 25. The radially-scraping. 
blades 26 26 are secured to the arms 23 an 
also the inclined lifting-plow 27 at the ex- 


435 tremity of the said arms, this being so set as 


to force the circulation upward at-this point. 
The rotary movement of the charge leads the 
floating scum of hydrocarbon liquid, gir-bub- 
bles, and concentrates against the curved 
40 skimming-bar 28, which is hung so as to ar- 
rest and deflect this floating layer and cause 
it to pass into the settling and washing cham- 
ber or box 29. The edge of this box outside 
of the skimming -bar is submerged suffi- 
+5 ciently to allow the floating material to pass 
over 14, while the remaining part of said edge 
is raised: above the liquid, so as to detain 
everything pdssing into it. Owing to the 
agttation within the tank caused by the 


|s0 movement of the arms 23 and the rising air- 


bubbles the water, even near the top, is not 
clear, but turbid or muddy, with slimes or 
find particles of the non-coated minerals 
which do not:settle rapidly enough to get out 
The floating concentrates are 
carried mainly at the lower surface of the hy- 
» drocarbon layer, where it is in contact with 
the water. The discharge-gate 32 in order 
t6 permit these floating particles to pass out 


360 must be set low enough to clear them, and 


must therefore allow a portion of the water 


. to pass out with: the skimmings, and this 
muddy water would therefore carry its sus- 
pended particles of the worthless minerals, 


which would make the concentrates impure. 65 
The settling and washing chamber or box is 
designed to Jessen or prevent this evil. As 
the floating material. passes over its ,sub- 
merged edge 29 30 it escapes from the swift 
current and rising air-bubbles, so that in its 
comparative quiet the slimes have a better 
opportunity to settle out of the way. The 
bottom of the box is divided‘as convenient 
into compartments by submerged partitions, 
as shown, each compartment terminating in 
a hopper-shape bottom with discharge-open- 
ings 33, through which the settled slimes may 
pass out, again into the tank.. Projecting 
shields 34 prevent the air-bubbles from enter- 
ing the hoppers and disturbing their quiet. 
The passage of the floating material over 
this quiet chamber or box settles most of the 
slime before reaching the adjustable dis- 
charge gate or outlet 32. Before reaching 
the gate, however, the skimmings pass over a 
stream of clean wash-water introduced at the 
point 35 through the pipe shown. This wash- 
water is delivered under constant head from 
a supply-tank. Its quantity is made ex- 
actly équal to that passing out through the. 
discharge-gate with the skimmings, so that 
this discharge, being supplied entirely by the 
pure water closé at hand, contains little or 
none of the muddy water which is thus held 
back in the tank. It 1s évident that the in- 
coming and outgoing stréams are self-adjust- 
ing, because if too much enters the general 
level rises and e larger stream flows from the 
orifice. 

“In the mixiig-tank a vertical rotating 
shaft a.is mounted having, preferably, a 
lower bearing similar to that which is pro- 
vided for shaft 6 and which has been de- 
scribed. Arms a’ are attached to the shaft 
near its lower end, and lifting-plows are se- 
cured to the outer parts of these arms and 
radial plows to the other parts thercof,just as 
in the separator-tank. This shaft a is to be 
rotated rapidly, and the result is a thorough 
commingling of the various parts of the 
charge, which result is facilitated by the cur- 
rents created in the charge by the action of 
said plows, the direction of said currents be- 
ing indicated by the arrows in Fig. 1. This 
separate-tank for perforining the mixing op- 
eration is not necessary for my process, al- 
though it is preferable in some cases, as when 
a continuous discharge is desired. ‘The mix- 
ing may be performed just aswell in the sepa- 
rating-tank, which may then be termed the 
‘‘mixing” and “separating” tank. Itismerely 
necessary to rotate the agitating mechanism 
rapidly while mixing and to rotate it slowly 
Sar the separation is being made. 

The material skimmed from the surface of 
the separating-tank may pass directly to the 
filter D or E; ‘but it is best. to dischargeit into 
the settling-tank C in order to sevarate the 
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main. bulk of water, and thus reduce the bulk | canvas, resting on suitable ce The 6¢ 


of Hiquid to be put through the filfering op- ; liquid and water drain through the porous 
eration As explained, this is not essential, | bottom, leaving the concentrates in the tank 
but is conveniently introduced prior to the | sulliciently drained to be shoveled into the 
5 filtration merely in order to separate the | retorts. The passage of the liquid and wa- 
anain bulk of water, and thus reduce the bulk | ter through the porous bottom is aided by 
of fluiet te be put through the filtering opera- | the well-known means of a vacuum-pump N 
tion Jt is thus merely a convenience. The! beneath. The filter Giudicated by E) is a 
settling-tank Cis shown us a evlindrical ves- | pressure-filter barrel of well-known construc- 
ro sel with hopper-shape bottom, within which | tion, which need not be here explained, and 
is suspended a cylinder 41, reaching halfeway | may be used when forced filtration ts neces- 
down The streain of skunming enters this | sary. It is shown to emphasize the fact that 
central cylinder, within which the water and | the operation of the process is not restricted 
hydrocarbon separate, the former sinking, | to any specific kind seh: or to any number 
rg while the latter, with its accompanying con- | of filters. The mixture of hydrocarbon hiq- 
centrates and air-bubbles, floats in a layer, as | uid and water now free from solid matter ts of 
shown. The stirring apparatus 42 has its | course self-sepurating in any receptacle. A 
arms revolving gently within this layer, so as | convenient form is shown in the settling-box 
to break up and discharge air-bubbles andes- |G, into which said mixture is delivered 
sq sist the separation. Most of the concen- | through suitable pipes from both filters. The 
trates hang near the contact between the hy- | hydrocarbon liquid remains in one compart- 
dtocarbon and water, end as this contact- | ment g, from which it overflows and is re- 
surface becomes overloaded with concen- | turned to the reservoir. The water sinking 
trates some of thom sink to the bottom of the 


to the bottom passes under the partition ¢’ 
zg tank. The excess of hydrocarbon, accompe- | to the other compartment and flows to waste. 
nied by sume of tho concentrates, fows out 


The filtered concentrates containing some re- 
throuyh the launder 43, while the excess of | sidua! lisuid and moisture are now ready for 
water passing beneath the suspended inter- | the distilling operation for the recovery of the 
nal cylinder passes out through the overflow | five per cent. or more of valuable hydrocar- 

go 44, and thereby lessens the volume to be fil- | bon liquid remaining in them. This ig done 
tered. The concentrates which fall to the | in the retort-furnace EH. An iron retort 46 
bottom of the tank, accompanied by the hy- | is set in @ furnace at such an angle that the 
drocarbon which adheres to them, are drawn | concentrates will pass down through it by 
off in a thick condition through the pipe 45, | gravity, but will not altogether ciose the up- 

35 the discharge end of which is raised to pre- | per side of the channel, which should remain 
vent the exit of more water than necessary. | more or less open for the exit and passage of 
The two streams, one of hydrocarbon and | the steam and hydrocarbon vapors. The re- 
concentrates, the other mainly of water and | tort is maintained at thedistillation tempera- 
concentrates, may either be filtered in sepa- | ture of the hydrocarbon used, which in the 

40 rate apparatus or united and put through the | case of kerosene is about 338° Fahrenheit. 
same apparatus, as i found most convenient. | In order to assist in carrying off the hydro- 
Hydrocerbon liquid and concentrates filter | carbon vapor, a current of superheated 
more easily than when water is present, and | stearn is introduced at 47, while the steam 

it may therefare be desirable to filter scpa- | and hydrocarbon vapors pass off through the 

45 rately. [tis for this reason that two filters | pipe at 48 to the condensing apparatus. The 
~ Dand E ere shown, the one receiving such | dry concentrates on losing their liquid and 
material os flows fromthe surface of the tank | moisture slide down to the lower end of the re- 
through launder 43 and tho other that mate- | tort, wherethey are drawn off through the dou- 
rial which is discharged through pipe 45. | ble gates 49 49, which are opened alternately, 

go do not restrict myself to any particular form | soas to prevent the escape of vapors. A& con- 
of filtering appliance. centrates are drawn off eee a fresh mass is 
The use of thin hydrocarbon Iquid in | introduced above by the alternate opening of 
place of the thick viscid oils used by cther in- | the gates 50 59, which hkewise prevent the 
ventory makes filtration comparatively easy | escape of vapors. An additional seal is pro- 

$s. and permits the use of more simple and cheap | vided’ by the hopper 51, which is kept filled 
methods than the centrifugel machine or fil- | with concentrates. The steam and hydro- 
ter-presses. The use of such simple sppara- earbon vapors may be led through o dust- 


rn a = 


tus ts also made possible by the fact that it is | collecting chember I, designed tu settle and 
not now necessary to separate the quid very:| collect any concentrates dust carried over, 
6o thoroughly, since its extraction is to be per- | and then passes to the condenser J. This in- 
fected in the distillation-retorts. IT find thet | cludes a motel worin or coil 53, set in a tank 
wn some cases it is sullicient to use a simple | through which a stream of cooling-water is 
open filter-tank with a porous bottom of any | allowed to flow.. The condensed hydroecar- 
of the well-known kinds, preferably light | bon and water passing through a U-trap 51 
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flow into a settling-bcx K, similar to the one 
described at G. Here the hydrocarbon liq- 
uid and water separate, and the former is re- 
turned to the reservoir M for reuse, as is also 
the liquid recovered in the settling-tank G. 
Having described my invention, I claim— 
1. The process of separating - minerals, 
which‘consists in mixing’ together pulverized 
mineral material, a considerable quantity of 
water, and a substance immiscible in water, 
but of less specifie gravity, and which will, in 
the presence of water, edhere to. some of 
the mineral particles and not to others; in 
violently agitating the mass so as to break up 


said immiscible substance into minute glob- 


ules; in allowing said mass to settle whereb 
a considerable quantity of the mineral parti- 
cles having: become coated with ssid sub- 
stance will float to the top of the mess, and 
in gently agitating the portion thereof which 
settles, and in blowing into the same a gas for 
the purpose of assisting the flotation of said 
substance and the mineral particles coated 
therewith; m removing the en layer, 
and in separating the mineral pa, bole from 
said immiscible substance, erueeantalle as 
specified. . 
2. Tho process of separating ores, which 
consists in mixing together pulverized min- 
eral material, a considerable quantity of wa- 
ter, and.a solution of bitumen in a light hy- 
Grocarbon liquid, the proportion of bitumen 
in solution being substantially sufficient~to 
insure the coating and entrainment of the 
mineral particles; in violently agitating this 


‘mixture ‘to break up said solution into fine 


plobyles; in allowing the mass o settle, and 
then gently agitating tho same blowin 


id gos $0 insure the flotation of said solution 
sad the mineral particles coated thereby; in 
removing the floating layer; and separating 
the mineral particles from. the solution, sub- 
stantially as specified. 

3. Tho process of sepatating ores, which 
cousists in mixing together pulverized. min- 
eral material, a considerable quantity of wa- 
ter, and eolution of bitumen in a light hy- 
drocarbon liquid, the proportion of bitumen 
in solution being substsntially sufficient ‘to 
insure the coating and entrainment of the 
mineral. perticles; in violently agitating this 
mixture to. break up said solution into fine 
globules; in allowing the mass to settle, and 
then gontly agitating the same and blowing 
into it a ges and same of the said solution to 


insura the flotation of said solution and the 


rainerel particles Coated thereby; in remov- 
ing the floating layer; and separating the 
mineral particles from the solution, substan- 
tially as specified. 

4. The process of -separating minerals, 


which consists in mixing together the pulver- 
ized mineral material sa considerable quan- 


which consists in mixing together the pulver- 
-ized mineral material, a considerable quan-. 


‘and the minera. 


: tity of water, and a solution of bitumen in a 


light hydrocarbon liquid; in allowing the 
same to settle, and removing therefrom.the 
floating layer of said solution and the mineral 
particles which have been coated thereby; 
and in filtering the material so removed, sub- 
stantially as specified. : 
5. The process of separating minerals, 
which consists in mixing together the pulver- 
ized mineral material, a considerable quan- 
tity of water, and a solution of bitumen in a _ 
light hydrocarbon liquid, the proportion of 


"70 


bitumen in solution being substantially suf- 


ficient to insure the coating and entrainment 
of the mineral perticles; in gently agitating 
this mixture and blowing gas into the same 
to assist the flotation of said solution and the’ 
mineral particles which have been coated ” 
thereby; in removing said floating layer; and. 
filtering the same, substantially as specified. 
6. The process of separating minerals 
85 


tity of water, anda solution of bitumen in a 


-distillable hydrocarbon liquid, the proportion 


of bitumen in solution being substantially 
sufficient to insure the coating end entrain- 
‘ment of the mineral particles; in allowing 
‘the same to settle, and removing therefrom 
the floating layer of said solution and the 
mineral particlea which have been coated 
thereby; in filtering the material co removed; 
end in distilling the concentrate residue and 
condensing the hydrocarbon vapors driven 
off, substantially as specified. 

_7..The process of separating minerela, 
which consists in mixing together the pulver- 
ized mineral material, a considerable quan- 
tity of water, and a solution of bitumen in a 
distillable hydrocarbon liquid; in gently agi- 
tating this mixture and blowing gas into the 
same to assist in the flotation of gaid sclution 
particles which heve been 
coated thereby; in removing. the floating 
layer, and filtering the same; and in distil- 
ling the concentrate residue end condensing 
the hydrocarbon vapors driven off, evbstan- 
tially as specified. 

8. Ths process of separating munerais, 
which consists in mixing together the pulver- 
ized mineral material, a considerable quan- 
tity of water, and a solution of bitumen and 
kerosene; in gently agitating this mixture, 
and in blowing a gas into the same to aszist 
in the flotation of said solution and the min- 
eral particles which have been coated there- 
by; and in separating said solution and min: | 
eral particles, substantially as specified. 

‘9. The process of- separating minerals, 
which consists in mixing together the pulvér- 
ized mineral material, a considerable quan- 
tity of water, and a solution of bitumen in 125 
‘kerosene, and in vigorously agitating this 
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mixture so as to break up said solution into | drocearboh vapors driven off, substantially as 
minute globules; in gently agitating said | specified. 10 
mixture and blowing a gas into the same to| In testimony whereof ‘I hereunto affix my 
assist in the flotation of said solution and the | signature in the presence of two witnesses, 

§ minere] particles coated thereby; in remov-{_ - EDMUND B. KIRBY. 
ing the fioating Jayer; in washing and filter- | Witnesses: 
ing the same; and finally in distilling the T. L. Savaaz, 
concentrate residue and condensing the hy- BE. G. Eastman. 
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UNITED STATES PATENT OFFICE, | 


HENRY LIVINGSTONE SULMAN, OF LONDON, ENGLAND. 
ORE CONCENTRATION. 


No. 835,148. 


Specification of Letters Patent. 


Patented Nov. 6, 1900 


Application dled October 20,1906. Serial No, 283,704. 


To all whom it may concern: 


® S8eit known that I, Henry Livinesrone 


wn 


“Ht. 


“pulp—the formation of a froth 


SULMAN, 8,subject of the King of England, 


residing at London, England, have invent-’ 
.ed certain new and useful Improvements in 


Ore Concentration, of which the following is 
a 7 aes 
his invention relates to improvements in 

the concentration of ores, the object being to 
separate metalliferous matter, graphite, and 
the like from gangue by means of oils, fatt 
acids, or other substances which have a prei- 
erential affinity for metalliferous matter over 
gangue. 

In the process described in the specifica- 
tion of the previous patent application, Se- 
rial No. 262,889, filed May 29, 1905, a min- 


eral pulp is agitated with a small proportion | 


of an oily substance, such as oleic ecid or pe- 


trol or other oil, amounting to a fraction of 
one per cent. on the ore until the oil-coated 


metalliferous matter forms into a froth which 
can be separated from the gangue by flota- 
tion, the pulp being acidified. It is also 
stated that the pulp may be warmed, say, to 
30° to 40° centigrade to increase the tend- 
ency for the oily substance to disseminate 
through the pulp and the rapidity with which 
the metalliferous matter becomes coated. © 
“It is now found that if the finely-powdered 
ore suspended in water is mixed with a small 
proportion of an oily substance—say five per 
cent, or less of the ore—agitated and ae. to 
s high temperature—say, to boiling-point— 
that is to say, to a temperature at which bub- 
bles of steam or vapor are generated in the 
containing the 
oiul-coated metalliferous matter is consider- 
ably promoted, and a very elflicient separs- 


> tion of the metalliferous matter from the 


w 


gangue may thus be obtained. 
The 
may be slightly acidified by adding, say, a 
fraction of one per cent. of sulfuric acid or 
other mineral acid or acid salt, or the water 
mey be neutral or alkaline. It is to be un- 
derstood that the ee of using acid in the 
be according to this invention is not to 
ring about the generation of gas for the pur- 
pose of flotation thereby, and the proportion 
of acid used is insufficient to cause chemical 
action on the metalliferous minerals present. 
The quantity of oil employed is not suffi- 


cient to cause the Hotation of the ntetullifer- 


; ous, matter by the buoyanoy of the oil; but 
| the quantity may be sufficientsay five per 


water in which the oiling is effected - 


cent. or less on the quantity of ore—to coat 

os auete aUsnOve particles with a thin film 

of oil. 
The following is an example of the applica- 


tion of this invention to the concentration of &° 


ore: Broken Hill or certain copper ores are 
finely powdered and mixed with water, acidi- 
fied ornot. Tothisis added a proportion, as 


above described, of an oily substance, such as 


oleic acid, and the mixture is agitated in a 
cone mixer or the like in order tv effect due 
oiling of the mineral particles. The pul 
may now be removed from the agitation (oil- 
ing) vessel and subjected to heat in suitable 
apparatus. As the liquor becomes heated, 
and especially as the boiling-point of the 
liquor is approached, a froth or scum rises to 
the surface containing practically the. whole 
of the metelliferous matter, while the gangue 
remains in the pulp. The froth may be re- 
moved from the liquid by skimming or in any 
usual way, or the frothy portion may be sep- 
arated from the remainder of the pulp by. 
causing this to flow through a spitzkasten or 
the like. The froth after separation and- 
collection may be allowed to subside;-and the 
oily substance may be removed from the 
metalliferous matter by treatment with an 
alkali or a solvent or otherwise. . — a 

The heating of the pulp may be effected by 
means of closed steam-coils, or of free steam: 
jets, or surrounding the agitating vessels 
with steam-jackets, or by any other suitable 
means, or the treatment of the pulp by heat 
may be made continuous by causing it to flow 
over heated surfaces in @ continuous stream 
and collecting the suitebly-heated product in 
an apparatus wherein the separation of the 
froth so produced from the mineral-depleted 
ore-pulp can be effected; or the contents of 
the agitation (oiling) vessel may be heated to 
the necessary extent, which approaches the 
boiling temperature, and on cessation of agi- 
tation the mineralized froth rises to the sur-. 
face. 

Should any coarser particles of oiled min- 
eral (unremoved as ‘‘froth’’) remain in the 
coarse sends of the separated: pulp, .these 
particles may be recovered by passage over a 


_concentraticn or aeration apparatus or the 


like. | 
It is to be understood that the details of, 


_the process may be varied withqut departing 


from this invention.. = * 
The accom ea drawing 1s a, tive 
View of one form of apparatus sui ‘for 
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carrying this invention into practice, the ar- 
rangement being such that the contents of 
the amftation vessel may be heated to the 
hereasary extent, 

A rmxing vessel A (of which there may be 
any number in series) 1s provided with a ro- 
tutuble stirrer’ B. Crushed ore is fed from a 
hopper € into the*vessel by a band D. A 
pipe E, controlled by a tap FY, delivers cir- 
cuit-water to the vessel, and oleic acid or 
other oil is introduced through the pipe F 
and tap F’, The outer cock G from. the ves- 
sel A communicates, through a swan-neck 
pipe H, with the froth-separating apparatus. 

In passing from the frothing apparatus A 
to the spitzkasten (sey between O and K) 
the pulp may, if desired, be run ina thin layer 
over a smooth slightly-inclined plane. 

The froth-separating apparatus comprises 
several (say three) pointed boxes J’ J? J, 
which open at the top into a horizontal chan- 
nel consisting of side walls K. The channel 
has a narrow inlet K’ and spreads out to a 
wide outlet K?. The pointed boxes J’ J? J? 
have full-way cocks L’ L? L’ at the bottom 
leading to swan-neck discharge-pipes M’ M? 
M3. a upcurrent of water may be led in 
at the bottom of each box through a tep 
N’ N? N°. 

The boxes are ail filled with circuit-water. 
The pulp from the vessel A is distributed 
horizontally from the flat trough O through 
the inlet K’ The heavy sands and coarser 
panes of mineral sink into the first box J’, 

om which they are led to a shaking-table, 
convex buddle, or the like, to be treated as 
above described. The middlings or medium 
sands fall into the box J’, and if they contain 
any mineral ma 
treatment by agitation. The upcurrent of 
water from the taps N’ N? prevents the dep- 
osition of any slime in these boxes. The 
fine sands or gangue slimes settle in the last 
box J*, from which they are discharged to 
waste or further treatment. 

The slime mineral in the form of froth or 
scum floats from the liquid and is carried by’ 
the stream over thé outlet K? into a launder 
P and thence to a filter Q, where the metal- 
liferous matter is removed from the circuit- 
water; which is returned to the vessel A by a 
pump R. The circuit-water may be brought 
to the proper tcinperature approximately to 
boiling-point by passing it daough a heater 
55 8, having a burner 9’, eters admitting the 

water to the vessel A. 
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‘What I claim as my invention, and desire, 


to secure by Letters Patent,.is— 
i. The herein-deser:bed process of concen- 
4o trating ores which consists in mixin 
powdered ore with water, adding a small pro-. 
portion of an oily quid having a preferential 


be removed for further ‘ 


the | 


affinity for metalliferotte matter, agitating 
the mixture, heating the mixture app 
mately to boiling-point Until the oil-coated 
mineral matter forms into & froth and sepa- 
rating thé froth from the remainder by flota- 
tion. 

2. The herein-described process for concen- 
trating ores which consists in mixing the 
powdered ore with water, adding a small pro- 
portion of oily boas having « preferential 
affinity for metal 
the mixture, heating the mixture until gase- 


ous bubbles are generated therein so that the 


oil-coated mineral matter forms into a froth 
and separating the froth from the remainder 
by flotation. 

3. The herein-deseribed process of concen- 
trating ores’.which consists in mixing the 
powdered ore with slightly-acidified water, 


adding a small proportion of oily matter hav-- 


ing a preferential affinity for metallifercus 


‘matter, agitating the mixture, ‘heating the 


mixture approximately to boiling-point until 
the oil-coated mineral matter forms into a 
froth end erecting the froth from the re- 
mainder by flotation. 

4. The herein-described process of concen- 
trating dres which consists in finely powder- 
ing the ore, mixing it with slightly-acidified 
water, adding a small proportion of en ally 
substence having a@/ preferential affinity for 
metalliferous matter in quantity insufficient 
to cause the flotation of the metalliferous 
matter by the buoyancy of the oil, agitating 
the mixture, heating the mixture to boiling- 

oint until the oil-coated mineral matter 

orms into e froth, separating the froth from 
the remainder by flotation and removing the 
oil coating from the mineral by a solvent. _ 

‘5. The Herm deacribed process of concen- 
trating ores which consists in finely powder- 
ing the ore, mixing it with water containing 
less than one per cent, of sulfuric acid, adding 
@ proportion of less.than ten per cent. of oleic 
acid, agitating the mixture until the oleic acid 
has come into sufficient contact with the min- 
eral, heating the mixture up to boiling-point 
until the metalliferous metter has. been 


‘raised in a froth to the surface, running the 


mixture over a current of water so that the 
froth is floated away by the ourrent while the 
remaining mineral sinks, separating the 


froth and removing the oleic acid therefrom” 


by a solvent. ae 

In testimony whereof I have signed my 
name to this specification in the presenee of 
two subscribing witnesses. 


HENRY LIVINGSTON SULMAN. 
Witnesses: 


R.. WiLLIAMS, 
T. B. Buss. 
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UNITED STATES PATENT OFFICE. 


HENRY LIVINGSTONE SULMAN, HUGH FITZALIS KIRKPATRICK-PICARD, 
AND JOHN BALLOT. OF LONDON, ENGLAND, ASSIGNORS TO MINERALS 
SEPARATION, LIMITED, OF LONDON, ENGLAND. 


ORE CONCENTRATION. 


No. 635,479. 


Specification of Letters Patent. 


Patented Nov. 6, 16030. 


Origloal application filed May 29, 1905, Serial No. 262,889. Divided and thia application fled January 9,1900. Serlal Ne. $96,328, 


To all whom tt may concern: 

Be it known that we, Henry LIVINGSTONE 
SULMAN, Hluou Fitzatis KirnKPATRICK-PIc- 
ARD, and Joun Bator, subjects of the Kin 
of England, residing at London, England, 
wave invented certain new and useful Im- 
pryuyements in Ore Concentration, of which 
the following is a specification. 

This invention relates to improvements in 
ore concentration, and this application is a 
division of an application filed by us on May 
29, 1905, Serial No. 262,889. 

Several methods are known in which air 
and other gas is introduced, generated, or lib- 
erated in a pulp containing powdered ore in 
suspension, whereupon the gaseous films or 
bubbles attach themselves to certain parti- 
cles, which are thereby caused to float, while 
other particles are not so floated. 

The object of this invention is to improve 
such processes. 

The invention is particularly applicable to 
the separation of oiled minera particles from 
unoiled particles in a pulp; but it is also appli- 


- cable in some cases in which gaseous bubbles 


will selectively adhere to certain particles 
without the use of oil. 

Among the previous processes depending 
upon gascous flotation is that described in our 
previous United States patent, No. 793,808, 
dated July 4 
oiled mineral particles is brought about by 
the liberation of a gas in the pulp containing 
them. 

According to this invention it is found that 
a convenient method of effecting the libera- 
tion or generation of gas-bubbles in such a 
pulp is to subject the latter to the action of 
compressed air or other compressed gas in a 


> suitable vessel or apparatus from which the 


reesure can be subsequently relieved. If, 
for exaniple, the ore-puipafter agitation with 
a smal proportion of oil or other suitable sub- 
stance having # preferential affinity for met- 
alliferous minerals be subjected to the action 
of compressed sir at a pressure of, say, fifty 
to one hundred pounds per square inch and 


after the lapse of a few minutes for the due 
solution of the compressed air or a portion of 
it by the pulp or the liquid be allowed to dis- 
charge itself :nto an open vessel at the normal 
atmospheric pressure, the whole of the oiled 


1905, in which the flotation of- 


mineral will at once rise to the surface of the 
pulp asa coherent scum or froth, which can be 
removed by skimming or by a surface current 
of water from the gancue, which remains sunk 
or suspended in the remainder of the pulp. 
A spitzkasten is a suitable type of vessel into 
which the superaerated pul 
charged. We have found this method very 
efficacious in cleaning up finely-divided ore 

roducts which have been submitted to oil- 
ing. We do not confine ourselves to the use 
of atmospheric air, as it is obvious that an 
suitable gas which is soluble in water to 8 suf- 
ficient extent under pressure and which pref- 
erentially attaches itsclf to oiled miners! par- 
ticles may be employcd to thus effect the gas 
eous flotation af the oiled mineral particles. 
It is to be undersood that we do not use pres- 
sures below the normal atmospheric pressure 
at the time being in any portion of the opera- 
tion. 

The accompanying drawing represents in 
perspective view one form of the apparatus 
suitable for carrying this invention into effect. 

A mixing vessel A (of which there may be 
several in series) is provided with a rotatable 
stirrer B. Crushed ore or similar finely-di- 
vided mineral! is fed into the vessel A. A 
pipe C, controlled by a tap C’, delivers circuit 
water to the vessel, and in cases where oil is 
used the oil is introduced through the pipe D 
in quantity sufficient to produce a thin coat- 
ing of oil on these minere! particles, for which 
oil has an affinity. : 

The ey mixed with oil escapes over the 
lip of a discharge -conduit A and passes 
through the pipe A*-to a pump E. Hence 
the pulp ig.,puniped through discharge-pipe 
E’ into the closed chamber F, which 1s con- 
structed to withstand a considerable internal 
pee and is provided with a sefety-valve 

’, the pressure-gage F°, and a gage-gines Fs 
to indicate the level of the pulp in the cham- 
ber. An outlet-pipe G, having a cock G’, 
leads to a series of spitzkastens H, filled with 
circuit-water. 

The operation is as follows: “ine cock G’ is 
closed. Pulpis pumped into the chamber F, 
which contains air or othergas, and the pump- 
ing is continued until the pressuro in the 
chamber rises to, say, fifty to one hundred 
pounds per squareinch. ‘ihe pressure is suf- 
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ficient to cause the air or other ga3 to be dis- 
solved to a considerable extent in the pulp. 
After the lapse of a few minutes for the due 
solution of the compressed air or a portion of 
it by the pulp or the hquid the cock G’ 
is opened and the pare is discharged inta the 
open spitzkasten H, where the liquid is of 
course under atmospheric pressute. The 
pump i may be stopped during this dis- 
charge. The whole of the mineral to which 
air-bubbles are attached—say the oiled min- 
eral—at once rises to the surface as a coherent 


soum o7 froth. A surface current of water is |! 


maintained in the spitskasten, and the float- 
ing material is thus removed and separated 
from the gangue, which romains sunk or sus- 
pended in thetiquid. 


.. It.is to be finderstood that the expression 


“oil” includes any substance, such as oleic 
acid, which has a preferential affinity for cer- 
tain minora] substances over others. 

Having thus described our invention, what 
we claim, and desire to secure by Leticrs Pat- 
ent, is— 

1. The process of separating powdered 
minerals from one another which consists in 
suspending the powdered minerals in a liquid, 
subjecting the mixture to a gas-pressure and 
thereafter relieving the pressure whereby 


bubbles of gas are liberated in the pulp and 3 


carry certain minerals to the surf 

2. The process of separating powdered 
minerals from one another which consists in 
agitating the minerals suspended in water 
with a small quantity of oil, subjecting the 
pulp to a gas-pressure and thereafter reliov- 
ing the pressure whereby bubbles of gas are 
ieereeeal in the pulp and carry the oiled min- 
erals to the surface, 

3. The process of separating powdered 
mincrals from one another which consists in 
agitating the minerals suspended in water 
with # small quantity of o1!, subjecting the 
pulp to a gas-pressure and thereafter distrib- 
uting the pulp upon the surface of a column 
of water whereby the unoiled particles «ink 
while the oiled particles adhering to gaseous 
bubbles float and are thereby separated 

In testimony whereof we have signed our 


ace. 


| names to this specification in the presence of 


two subscribing witnesses. 


HENRY LIVINGSTONE SULMAN. 
HUGH FITZALIS KIRKPATRICK-PICARD. 
JOHN BALLOT. 


Witnesses: 
P. WILLIAMS, 
H. D. JAMESON. 
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To all whose it may concern: 

Be it known that I, Epmunp B. Kirpy, a 
citizen. of the United States, residing at Ross- 
land, in the Province of British Columbia 

‘5 and Dominion of Canada, have invented a 
~ certain new and useful Improvement in Sep- 
arating-Tanks, of which the following Is a 
full, clear, and exact description, reference 
being had to the accompanying drawings. 

The object of this invention ‘is to effect 
with substantial completeness the segrega- 
tion of those pulverized mineral particles 
which have a preferential adhesion for water 
from those which have a preferential adhe- 
15 sion for a hquid immiscible in water—for ex- 

ample, oil, or a solution of bitumen in kero- 
sene. 

This invention is for the treatment of the 
charge after the pulverized mineral, the oi) 

20 or solution, and the water have been thor- 
oughly mixed together, whereby nearly all 
of the mineral particles which exhibit adhe- 
sive preference for the oil*or solution -have 
been coated therewith. 

The invention is most useful when used to 
carry on one step of a process of my own in- 
vention, wherein the immiscible liquid em- 
ployed is thin and light—as, for example, a 
solution of bitumen in kerosene; but the 1n- 
30 vention is also useful with oil processes for 

separating mineral particles. 

This invention, which relates to the sepa- 
rator-tank and its coéperating adjuncts, may 
be here summarized as consisting in the con- 

3§ struction and combinations of parts shown 
in the drawings and hereinafter described, as 
definitely set forth in the claims. .- 

In the drawings, Figure 1 is an elevation, 
partly in vertical section, of an apparatus 

4o embodying my invention. Fig. 2 is a plan 
view thereof. Fig. 3 is a vertical sectional 
view of the agitator-shaft and a part of one 
side of the tank, and Fig. 4 1s a sectional plan 
view of the said shaft and one of the agita- 

45 tor-arms secured thereto below the section- 

* fine. © 

The tank A is preferably cylindrical. Into 
it ig to be charged the materials to be sepa- 
rated—to wit, pulverized ore, water, and 

50 sone liquid lighter than water and immis- 
cible therein, which will adhere only to the 
metallic mineral part of the pulverized ore— 
said materials having: preferably been 


10 


48) 


thoroughly mixed in another tank. The im- 
55: miscible hquid may, as stated, be oil or a 
light hydrocarbon, or a solution of bitumen 


in a Jigh{ hydrocarbon. The apparatua 
was especially designed for use with w charge 


consisting of ore, water, and solution of bitu- 
men in keresene, and therefore the immis- 
cible liquid ‘will for convenience of deserij 

tion be referred to herein as the “solution.”’ 


The charge should be very fluid nnd should} 


preferably contain three or four times a 
much water as mineral, some of which water 


may he added to the mixture after it has, 


been transferred to the tank A. 


Most of the solution and the solution-coat-} 
ed mineral particles rise immediately to the}. 


surface, from which they may be skimmed; 


but considerable quantities of the solution 


coated concentrates are enveloped by and 


entrapped in the sands which settle to the} 


bottom of the tank. For the primary pur- 
pose of freeing these particles from the sand 
and permitting them to float on the surface 
the vertical rotating ‘agitator-shaft B and 
its adjuncts are provided. Arms D are se- 
cured to this shaft near the bottom of ths 
tank, and as the shaft slowly rotates they 
gently lift the mass of sands from the bottom 
and overturn it and prevent it from packing, 


and thus permit the solution-coated particles}} 


to escape and float to the surface.. These 
arms D are provided near their outer ends 


with lifting-plows E, whose front faces are set 


at an angle of about forty-five degrees. To 


these arms between the plows and the central 


shaft B are secured inclined scraper-blades 


F, which act to gradually push the material} 


outward into the path of the plows. 


It ‘is very desirable that some gas, pref-j 


erably air, shall be blown into the charge a 


near the bottom thereof. This gas assists 


in agitating the charge; but its chief value isf 


in the assistance it renders in floating the 
solution-coated particles to the surface. 
is clear that some of these particles may be 
so large and heavy that the coating thereon 


may not be able to nea them up, this being] 


especially true in case the liquid used is thin 
and light, as the kerosene-bitumen solution. 


The gas-bubbles, however, not only tend toff 


attach themselves to the solution - coated 

articles and to\buoy them up after the 
fashion of balloons, but the water is caused 
to dissolve the gas to its maximum capacity. 
This dissolved gas tends to again ‘separate 
from the water and attach itself in minute 
globules to the solution-coated particles 
thus buoying them up and assisting their 
flotation. 
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It is thought that any gas which will not 


{ chemically combine with the charge may be 
} employed in the manner and for the purpose 
| stated; but is is definitely known that air, 


-=38! aS a - 


earbondioxid, hydrogen, and marsh-gas may 
be so used, air appearing to be rather the 
most efficient, as well as the cheapest. This 
gas may be injected in any way and by any 


| means; but very efficient means for this pur- 


pose are shown in the drawings, said means 
consisting generally in making the shaft B 
and arms D hollow and providing the latter 
with discharge-openings and blowing the gas 
down through the-shaft.. Tie specific con- 
Struction is as follows: The head of the 
shaft above the driving-gear b* is provided 
with a solution and air box G, which remains 
stationary while the shaft. revolves and is 
supplied by the solution-pipe H and air-pipe! 
L. The box rests on the rotating shoulder b 
of the shaft B and is held down to a tight 


joint by the collar 6’ and lock-nut cap 82. 
hrough the hollow shaft B extends a small 


solution-pipe K, the upper end of which is 
firmly inserted wittin tite upward extension 
of the shaft and moves with and as a part of 
it. Air enters the annular chamber g in said 
box, passing through a set of apertures g’ 
to the interior of shaft B. The solution 
enters a smelle,s annular chamber g*, from 
which it passes by apertures g° into the top 
of the central pipe ie The air-current for 
the charge passes down through the shaft 
into the hollow arms JQ), from which it passes 
out through drop-pipes d. The solution is 
delivered from the pipe K to a series of 
radiating pipes k, which are secured to the 
arms D, and is discharged from branch pipes 
k’. This solution tends to attach itself to 
those particles not 
which it will adhere to, and thus assists: 
their flotation. The introduction of air and 
solution renders the separation substan- 
tially complete—that is to say, it causes 
substantially all of the particles which ex- 
hibit preferential adhesion for the solution 
to become coated thereby and floated to the 
surface. ; 

The shaft B at its lower end has a sed 
bearing which is supported on a pedestal M, 
provided with a wooden block m, which sup- 
ports the moving weer-plates m’ of the 
shaft. Lubricating-water under pressure is 
introduced through the pipe O and finds its 
way out from the bearing into the tank. 
The sides b* of the shaft are carried down 
below the bearing, so as to leave an annular. 
space between them and the pedestal. 
annular space is intended to constitute an 
air-bell designed to assist the lubricating- 
water ineexcluding sand from the bearing. 
The gir supplied to it is maintained by a 
smal] stream of air which escapes beneath 
the bell through the ee OF. 


A spiral skimming-bar P, (two are shown.) 


already coated, but) 


This |"constant head froma supply-tank. 


-which is preferably secured to the rotating 


shaft B, so as to extend through the floating 
layer of concentrates, solution, and air- 
bubbles,, acts to direct this floating layer 
into the settling-chamber R and to the 
overflow-outlet a*. This chamber is sepa- 
rated from the rest of the tank: by a parti- 
tion r, the upper edge of which between the 
points 7 and 7’ ts submerged sufficiently to 
allow the floating layer and some of the 
muddy water to pass over it, while the edge 
of this partition between the points 7 and 7* 
is raised above the liquid, so as to retain 
everything passing into it. There is an 
overflow-outlet a° froin this settling-cham- 
ber through the side of the tank, which out- 
let is partly surrounded by the elevated part 
of this partition. 

Owing to the agitation within the tank, 
caused by movement of the arms and the 
rising air-bubbles, the water even near the 
top is not clear, but turbid or muddy with 
slimes or fine particles of the non-coated 
minyals, which do not settle-rapidly enough 
to get out of the way. The floating concen- 
trates are carried mainly at the lower surface 
of tha floating layer, where it is in contact 
with the water. The bottom of the over- 
flaw-outlet must be below the surface level 
of the water in order to clear them, and must 
therefore allow portion of the water to 
pass out with the skimmings. This muddy 
water would therefore carry its suspended 
particles of the worthless minerals, which 
would meke the concentrates impure. 

The settling and washing chamber is de- 
signed to lessen or prevent this evil. As the 
floating material passes over its submerged 
edge it escepes from the swift current and 
rising air-bubbles, so that in its comparative 
quiet the slimes have ‘a better opportunity 
to settle out of the way. The box 1s divided 
into compartments by submerged partitions 
, as shown, each compartment terminating 
in a hopper-shaped bottom with discharge- 
openings 7°, through which the settled 
slimeg may. pass ouf again into the tank. 
Projecting shields 7* prevent the air-bubbles 
from entering the hoppers and disturbing 
their quiet. 

The passage of the floating material over 
several of these hoppers settles most of the 
slime before reaching the overflow - outlet. 
Before reaching the outlet, however, the skim- 
mings pass over a stream of clean wash-water 
introduced at the point s’ through the pipe S 
shown. This wash-water is delivered under 
Itsquan- 
tity is made equal to that passing out through 
the dischérge-gate with the skimmings, so 
that this‘discharge, being supplied entirely 
by the pure water close at hand, contains 
httle or none of the muddy water, which is 
thus held back in the tank. It 1s evident 
that the incoming and outgoing streams are 


7° 


75 


80 


85 


gu 


95 


100 


10 


Tits 


13C 


aving described my invention, { claim— | settling-chamber at oneside, and anoverflow- 70 
‘or =o 1. The combination of a separating-tank | outlet from said chamber through said side, 
having an overflow-outlet, and a submerged | the inner wall of said chainber being above 
settling-chamber in said tank discharging | the surface of the fluid adjacent to said out- 
through said outlet, with a rotatable skim- | let, but submerged at other points below the 
‘ming-bar supported in said tank for directing | floating laver of concentrates, and a pipe dis- 75 
15 the floating layer of concentrates into said | charging clean wash-water into said settling- 
settling-chamber and toward said overflow- | chamber close to said outlet, substantially as: 
outlet, substantially as specified. specified. 
2. The combination of a separating-tank 7. The combination of a separating-tank 
containing a submerged settling-chamber at | containing agitator mechanism, with means 80 
zo one side thereof, through whose side there is | for discharging into the contained fluidcharge 
an overflow-outlet from said chamber, said | a gas and a liquid lighter than water andim- — 
chamber being formed by a partition which | ‘miscible therewith, substantially as specified. — 
is partly submerged, and said chainber being 8. The combination of a separating-tank, 
divided into a plurality of hopper-shaped | a hollow shaft rotatably: mounted therein 85 
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self-adjusting, because if too much enters 
the general level rises and alarge stream flows 
from the orifice. The flow of the floating 
layer over the submerged partition of tlie set- 
tling-chamber and on to the overflow-outlet 
may be induced by properly-directed air-jets 
blown onto said floating layer from jet-open- 
ee in one or more pipes T 


compartments, each having a discharge-open- 
ing through its lower end, substantially as 


‘specified. 


. 3. The combination of a separating-tank* 


containing a submerged settling-chamber at 
3°. 


one side therdof, through which side there is 
an overflow-outlet from said chamber, said 
chamber being formed by a partition which 
is partly submerged, and said ‘chamber beang 


the liquid charge and being submerged at 
other points below the floating layer of con- 
centrates, and a spiral skimming-bar secured 


to the shaft so as to project through said 65 


layer whereby it directs the layer of concen- 
trates into said setthng-chamber, substan- 
tially as described. 

6. A separating-tank having a submerged 


having hollow connected agitator-erms which 
are provided with a plurality of discharge- 
openings, a pipe extending through said sheit, 
branch pipesconnected with said pipe and cx- 
tending toward the sides of the tank and hav- 
ing downwardly-directed discharge-openings, 
and means for forcing gas down through said 
shaft, and means for forcing a liquid down 
through said pipe, substantially as specified. . 


: 


. 


» 


divided into a plurality of hopper-shaped 9. The combination of a separating-tank, 95 
34, compartments, each having a discharge-open- | arotatableagitator-shaftthereim havingarms | 
ing through its lower end, and a shield below | secured to it near the bottom of the tanks, 
each of said discharge-openings, substantially | said arms having lifting-plows near their 
-£3 Specified. outer ends and inclined scrapers between 

4. The combination of a separating-tank | said plows and the shaft, substantially as re 
ey containing a submerged settling-chamber at | described. ; 
one side thereof, said settling-chamber having 10. The combination of a'tank, witha ver- 7 
an overflow-outlet through one side of the | tical agitator-shaft therein having a bell- 7 
tank, and said settling-chamber being formed | shaped lower end, a pedestal which is em- 
a submerged partition which projects | braced by said lower end whereby the shaft 16 


&s 


50 


b 
Aleve the surface of the fluid charge around 
said outlet but is at other places submerged 
below the floating layer on the surface of said 
charge, with a skimming-bar which is sup- 
ported in the tank and is adapted to direct 
‘said floating layer over the submerged top of 
said partition into the settling-chamber and 
toward the overflow-outlet therefrom, sub- 
stantially as specified. 

5. The combination of 2 tank having an 


is supported, and means for dischargin: 
water into said bell-shaped shaft end, and 
means for discharging a gas into said beil- 
shaped shaft end, substantially as specitied. 

11. The combination of a senarating-tank 
having an overflow-outlet, agitating mechan- 
ism, a skimming-bar, and a pipe having jet- 
openings arranged over the surface of the 
charge in the'tank to move the floating sur- 
face Jayer toward said overflow-outlet, sub- 


1! 
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stantially 2s specified. 
In testimony whereof I hereunto afix my 
signature in the presence of two witnesses. 


EDMUND B. KIRBY. 


overflow-outlet, and a vertical rotatable shaft 
in said tank having agitator-arms eee ad 
near the bottom of the tank, with a sub- 
merged settling-chamber in said tank dis- 
charging through said overflow-outlet, the | Witnesses: 

Inner partition of said chamber being extend- T. L. Savacz, 
ed ‘around said outlet above the surface of | E. G. EASTMAN. 
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Lo all whom it may concern: 

Be it known that we, Henry LivinGstoxne 
SutMan, Huau Fitzaris KirKPATRICK-PI- 
CARD, and Joun BaLvor, subjects of the King 
of England, -and residing in London, Eng- 
land, have invented certain new and useful 
Improvements in the Separation of Metallif- 
erous Minerals from Gangue, of which the fol- 
lowing is a specification. 

This invention relates to 1mprovements in 
the separation of metalliferous inatter from 
gangue and hias for its object to effect such 
separation by the agency of a substance 
which has a preferential affinity for metallif- 
erous matter over vangue, and by the agency 
of air or other gas. The substances such as 
oil, fatty acid, or oleaginous, fatty or tarry 
substances which hnve a tendency to wet 
metalliferous matter in preference to gangue 
will hereinafter be referred to as oil”. 

According to this invention the principles 
of surface-tension are applied in effecting the 
separation. The mineral pulp is mixed with 
“foil” and is exposed to a free air surface; and 
thereafter the mineral is brought on to the 
surface of water or other liquid, whereby the 
oiled metalliferous particles, having been ex- 
posed to air, are unable to overcome the sur- 
face tension of the water and float, while the 
unoiled gangue sinks through the surface of 
the water, the former being thus separated 
from the latter and removed by any suitable 
means. 

In one particular application of this in- 
vention the pulp mixed with ‘‘oil” is dis- 
tributed in tie tern of a thin sheet on the 
surface of an inclined vanning table having a 
transverse stream of water and currents of 
air are directed on to the table to expose im- 


‘mersed mineral to a free air surface where- 


upon the metalliferous matter floats and is 
separated from the gangue which sinks. 

At is known that every free water surface, 
7. €. a water surface in contact with air or 
other gas, exhibits a resistance to rupture 
from without greater than that which 1s of- 
fered by its interior mass This phenome- 
non is known as the surface-tension of water 
and permits small particles of greater spe- 
cific gravity than water to float upon it with- 
out rupturing its surface All liquids ex- 
hibit surface tension phenomena to a greater 
or less degree, but the results are very 
marked where previously oiled particles are 


2185 


j; brought upon the surface of an aqueous liq- 5$ 


uit in which the oil or other fatty substance ;’ 


employed is insoluble or imuiscible. 

The resultant of the surface-tensions be- 
tween the oiled particles and air and be- 
tween that of the water and air, is so in- 
creased over that which exists between the 
air and water and air and unoiled particles, 
that oily particles of a much higher specific 
gravity in relation to water are unable to 
break through the water surface and there- 
fore float with ease, quite apart from any 
slight diminution to their specific weight by 
means of adhering oil; whereas, particles of 
lesser specific gravity, but unoiled, readily 
break through the water surface, Spey 
if these particles be previously wetted wit 
water. 

The physical phenomena above defined 
are according to this invention applied as 
follows:—The ore ‘in which it is desired to 
separate metalliferous mineral from gangue 
is reduced to powder of a suitable degree of 
fineness, and mixed with water. To the 
mixture, oil or fatty substance, either in a 
free state or as an emulsion, is added and the 
whole thoroughly mixed; the water may 
have either an acid or alkaline reaction ac- 
cording to the nature of the ore-to be treated. 
Oil or fatty substance exhibits the well 
known tendency to adhere preferentially to 
métalliferous mineral immersed or suspended 
in water, but does not attach itself to gangue 
or oxids. 
comparatively small in relation to the ore 
pulp or to the mineral present. It is not em- 
ployed in quantities sufficient to buoy up, by 
virtue of its lesser specific gravity, the min- 
eral particles to which it attaches itself; but 
it is sufficient to use only such a quantity as 
will insure each mineral particle being thinly 
coated with a film of oil or fatty substance. 
The mass of oiled and unoiled particles is 
now brought in contact with air or other gas, 
either by removal of the mass from the aque- 
ous liquid or by draining off the latter; and 
in order to insure sufficient air contact, the 
mass should be exposed in comparatively 
thin layers or sheets. If the particles be now 
brought upon or into contact with a fresh 
water surface, the previously specified sur- 
face-tension factors are brought into play, 
and it will be found that the oiled rie alates 
ous particles can be floated off with ease and 


The amount of oil used may be ~* 
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‘cothpletetiess from the gefigue or unoiled par- 

ticles, the latter sinking through the water 
surface: 

In the accompanying drawings:—Figures 
‘1, 2 end 3 are perspective views of three dif- 
ferent forms of apparatus suitable for carry- 
ing this Invention into practical effect; and 
Fig. 4 is anénd elevation of a modification of 


ae Se 
eferring to Fig. 1, an inclined vanning ta- 
ble A is stip ered by hangers B froma fixed 
framework & An endwise jerking motion is 
imparted to the table in the direction of the 
arrows 2 by a cam D rotated by a driven 
pulley E, and astrong spring F acts in the op- 
posite direction to the cam. A stream of 
water from a pipe G is distributed from a 
channel Hf ner iinted as at H' so as to flow 
across the table in the direction of the ar- 
tows 1. At the discharge side ofthe table is 
one launder J while a second launder K at 
the end of the table receives the longitudinal 
discharge. The mineral may be oiled in the 
manner before indicated or according to any 
of the known means, and the a mass is fed 
through a pipe L and through a suitable dis- 
tributer, if required, on to the surface of the 
table A. Directly the oiled particles, having 
come into contact with air arrive on the 
water surface, they float for a sufficiently 
long period in the direction of the arrows 1} 
end thus permit of their separation and re- 
covery in the launder or receptacle J; while 
the gangue sinks through the film of aqueous 
liquid and in consequence of the vannin 
motion imparted to the table works forwar 
in the direction of the arrows 2 and is collect- 
ed in the launder or receptacle K. In order 
to expose the pulp to the air as much as pos- 
sible the surface of the table may be corru- 
ated as at A‘ or a series of steps such as A’ 

’ may be formed thereon. Or a series of 
raised surfaces M placed at a suitable angle to 
the forward travel of the submerged art 
cles may be formed on the surface of the ta- 
ble, over which the submerged particles are 
forced to climb by virtue of the forward jerk- 
ing raotion, and by these means any oiled par- 
ticle which may fave escaped air contact is 
caused to come into such contact. , If re- 

uired guiding ribs A* may be attached. to 
lirect the gangue to the launder K. 

Referring now to Fig. 2, the vanning table 
is arranged as described with reference to 
Fig. 1 without the parts A’, A’, A’, but if de- 
sired with eaeaiinal ribs A‘. Above the 
table is arranged a series of pipes N_per- 
forated on the under side, ‘supported by 
wires or ties O from a framework P or the 
like. To the pipes N is attached a connect- 
ing rod Q reciprocated by a crank Q' so that 
the pipes are: moved to and fro above the 
, surface of the table. Airis led inte the pipes 

N through an inlet tube N'. Should any 


65 ciled mineral penetrate the water surface, 


879985, 


it will be brovight inte contact with air again 


by the air jets blowing on the surface so as. 


to rupture it and expose the immersed oiled 
particles to the air. 

Referring to Fig-.3, the continuous in- 
clined concave belt R passing over the roll- 
ers R' is driven upwards on the top side in 
the direction of the arrows 3; then it passes 
down through a trough S containing water. 
The rollers R* are carried in a frame R? piv- 
oted at R? about the longitudinal axis and 
the frame is rocked about its piovts by a 
crank T and connecting rod J’. Or as 
shown in Fig. 4 the frame may be mounted 
on rollers U and lateral reciprocating motion 
imparted to the frame by a crank V and con- 
necting rod V',_ The pulp is fed on to-the top 
of the moving belt and © certain proportion 
of oiled mineral] floats, and is carried down- 
ward by. the stream into the launder W in 
the direction of the arruty 4; while the un- 
oiled particles sink and are carried up by the 
belt in the direction of the arrows 3, and dis- 
charged into the trough S. As the belt rocks 
or reciprocates, the liquid moves from side 
to side, and at each movement leaves some 
mineral freely exposed to the air on the side 
of the belt. Thus, any immersed oiled par- 
ticles become exposed to a free air surface 
and on the return of the liquid are floated 
off and carried down into the launder W. 
The inclination of the belt must be so regu- 
lated that no sands are mechanically carried 
off with tle concentrates. 

Any apparatus suitable for the separation 


of floating from immersed solid particles may ~ 


be used to effect the separation according to 
this invention. ‘The water used to form the 
water surface may conveniently be slightly 
acid or in certain cases slightly alkaline, pro- 
vided that the alkalinity is not sufficient to 
affect the surface-tension. 

The flotation power exerted in the method 
above described is so considerable that aggre- 
gations of heavy oiled mineral particles may 
be observed floating upon the surface of the 
water, (nore or less sclf-adherent) and exhib- 
iting 2 concave or boat-like formation upon 
the surface of the water, due to the great 
specific gravity of the mineral particles 
which in consequence of their oiled surfaces 
are yet uneble to break through the water 
surface. 

We are aware that gases have been used 
previously for the separation of oiled mineral 
particles from unoiled particles when im- 
mersed beneath the surface of an aqueous 
liquid. This has been effected by the at- 
tachment of gas bubbles (preferably gen- 
erated in the liquid 7. e. in an acid condition) 
whereby the mineral particles are raised to 
the surface by means of the buoyancy of the 
gas bubbles adhering to the particles. It is 
to be clearly understood that our method of 
separation does not take place beneath the 
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water surface but depends solely on the fio- 
tation of previously oiled.particles which 
have been brought into contact with air or 


.other gas and then introduced upon the 


water surface. 
What we claim as our invention and de- 


{ sire to secure by Letters Patent is:-— 


1. The process of treating ores to separate 
metalliferous matter from gangue which con- 
sists In mixing the powdered mineral with 
water to form a freely flowing pulp, agitatin 
the mineral ee with a onl quantity of o1 
sufficient only to unpart a thin coating of oil 
to the metalliferous particles, distributin 
the mixture in the form of a thin sheet o 
flowing liquid, causing the immersed parti- 
cles to be exposed to the air and thereafter 
to meet the surface of the liquid, collecting 
the floating oiled metalliferous particles and 


® collecting the gangue which sinks. 


2. The process of treating ores to separate 
metalliferous matter from gangue which con- 
ce atienteeriia memati S) £ 


_the mineral fe with a sma 
y. 


sists in‘mixing the powdered mineral with 
water to form a freely pas pulp, agitatin 


sufficient only to impart a thin coating of oil 
to the metalliferous particles distmbuting the 
mixture in the form of a thin sheet of flowing 
liquid, directing currents of air on to the 
liquid to expose the immersed mineral to the 
air, whereby the oil-coated metalliferous 
particles float, collecting the floating oiled 
metalliferous particles and collecting the 
gangue which sinks. 

In testimony whereof we have signed our 


of two subscribing witnesses. 


HENRY LIVINGSTONE SULMAN. 
HUGH FITZALIS KIRKPATRICK-PICARD. 
JOHN BALLOT. 


Witnesses: 
WiiiiamM H. BALLANTYNE, 
W. W. WEBSTER. 
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To all whom it may concern: 

Be it known that I, James M. Hype, a 
citizen of the United States, residing at 
Basin, in the county of Jefferson and State 
! of Montana, have invented certain new and 
) useful Improvements in the Art of Concen- 
} tration of Mineral Substances, of which the 

following is a specification. 
| iy invention relates to the separation by 
{ x flotation precess of a part of the mineral 
I substances composing an ore consisting of a 
plurality of mineral components. 


ft hag heretofore been demonstrated that | 


} certain metallic and non-metallic elements, 
and certain natural chemical compounds of 
the metallic elements differ from the ordi- 
nary less valuable or valueless gangue min- 
erals with which they occur in ore deposits, 
in that under certain conditions they are 
preferentially coated by oils, fats, oleagi- 
neous and fatty substances and derivatives 
thereof, and certain other organic com- 
pounds, and that when so coated they ex- 
hibit markedly different surface tension 
phenomena from, and can by various de- 
vices and methods be separated from, the 
gangue minerals, and, in certain instances at 
least, to a certain extent from one another. 
Many ores containing a plurality of min- 
j eral components are of such a nature that 
when they are crushed a considerable amount 
of the resuitant pulverized material consists 
of particles which are so fine and of such a 
colloidal nature that they settle very slowly 
and interfere with obtaining a high grade 
| concentrate by the use of a flotation proc- 
ess. In the treatment of ores of this class I 
i hove found that their treatment is greatly 
facilitated, and a considerable economy 1s 
effected, by introducing a small amount of 
sulfuric acid with or without copperas, alum 
# or some other such coagulant, into the pulp 
while in transit to the flotation device, 1n- 
stead of by using a larger amount of acid 
in the flotstion device as has been done 1n 
previous practice. The acid apparently per- 
forms the following, among other func- 
tions:—the partial or complete coagulation 
of the slimes so that they settle muci more 
quickly, thus making possible the thickening 
of the pulp in an intermitient or continu- 
ously acting pulp thickener, by the removal 
8 of a considerable amount of clear water or 
B water containing a lessened amount of sus- 


pended solid matter, and also greatly facili- | 
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tating the separation of the concentrates 
from the gangue in the flotation machine; 
the cleaning of the surface of the particles 
of the floatable minerals, So that they may 
be more readily coated by the chosen coat- 
ing reagent; the generation of minnie bub- 
bles of gas in the pulp and on the surface 
of the floatable n:ineral particles, which 
bubbles assist in the desired separation of 
the mineral components of the ore; and in 
neutralizing any alkalinity of the ore or 
treatment water. The addition of the acid 
to the pulp before it reaches the flotation 
machine, rather than in the machine as has 
heretofore been done, affords a longer period 
of contact with the ore and greatly reduces 
the amount of acid which it is necessary to. 
use. It precludes the necessity of having 
the pulp show any free acid when the flota- 
tion treatment takes place. By following 
this method, I have been able to get highly- 
satisfactory results when using as little as 
one quarter of a pound of crude acid per ton 
of ore treated, whereas in previously used 
methods, several pounds have been found 
necessary. 

I have further discovered that the concen- 
trates produced, when the acid is used sub- 
stantially as hereinbefore described may be 
retreated and raised in grade, when they 
contain free particles of the gangue matier, 
by being put through a treatment similar to 
that by which they were made, and that this 
retreatment can, in certain cases at least, be 
satisfactorily made without the use of addi- 
tional amount of acid or coating reagent in 
the “cleaner machine.” 

Any fats or oils, fatty or oleaginous sub- 
stances or derivatives thereof, and any.other 
organic compounds which preferentially 
coat mineral substances may be used in this 
process for the coating of such mineral par- 
ticles as can be made to float on the surface 
of water for any of the following reasons :— 
because of the Lower specific gravity of the 
oily or fatty substances to which they are 
attached, because of their tendency to form 
a film on the surface of the water when 
properly coated, or because of their tendency 
io attach themselves to and be raised by 
bubbles of any gas which may be generated 
in. or introduced into the pulp. — : 

‘A suitable apparatus for carrying out this 
process consists of launders or pipes, used 
in connection with or without pulp thick- 
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an spitzkastens, or overflow separating de- 
vices. any one of a number of devices now 
in use, cr anv simple and apparent medrfi- 
eation thereof may be made use of for this 
ne eee. 

: tn the drawing I have diagrammatically 
illustrated an apparatus whereby my proc- 
ess can be conveniently practiced. 

Acid is added to the pulp in or prior to 
resching the pulp thickener 1, which is used 
if the prior treaiinent of the ore has given 
rise to a pulp containing more water than is 
suitable for the practice of my process. The 
acid whether added to the pulp in the thick- 
encr or before reaching the thickener is sup- 
plied through means under the control of 
the operator, such as the pipe 50 leading 
from the acid supply, which pipe is pro- 
vided ‘with a hand valve 51. The pulp 
thickener may consist of any of the ordi- 
nary devices used for that purpose, such 
as pointed boxes having provision for over- 
flow of the clear water. The thickened pulp 
is drawn off from the bottom of the thick- 
ener 1 and the waste water allowed to flow 
from the top thereof. The thickened pul 
is conducted from the thickener 1 throug 
the pipe or launder 2 to the flotation ma- 
chine designated generally by the numeral 
3, a pump 30 being used for this purpose, if 
necess2 The flotation machine as illus- 
trated consists of three agitator tanks 4, 4° 
and 4°, and three settlement boxes 5, 5* and 
5°, Each of the agitator tanks may, if nec- 
essary, consist of a plurality of connected 
corepartments each provided with an agita- 
tor. The agitator tank 4 is connected near 
its lower end at 6 with the settlement box 5, 
tha agitator tank 4 and settlement box 5 
constituting the first unit of the flotation or 
separation apparatus. The other two units 
consist respectively of the agitator tank 4° 
with its settlement box 5* and the agitator 
tani 4° with its settlement box 5°. The 
three units are of similar construction. The 
pulp is first received in the agitator tank 4 
and thoroughly agitated with oil from the 
pipe 7%, whith is provided with a hand valve 
8 under the control of the operator. The 
pulp flows continuously through the machine, 
its vate of flow being regulated in such man- 
ner as to produce the best results. After agi- 
tation in the tank 4.the pulp passes through 
the passage 6 into the settlement tank 5. The 
sulfid particles having become coated with 
oil in the agitator tank 4 rise to the sur- 
face of the settlement tank 5 in the form of 
a froth or scum. The level of the pulp in 
the apparatus is so regulated by means of 
suitable valves that at the overtlow lips 9, 
9° and 9° of the settlement boxes 5, 5* and 5° 
the lower surface 10 of the froth 11 1s suffi- 
ciently above the lip to insure the overflow 
of all of the froth 11 into the launder 12. 


eners, and a combination of mixing boxes: 
d 


This arrangement permits more or less 
water to pass over with the froth into the 
launder 12. The partially treated pulp, 
still containing more or less of the sulfids or 
cther ore values, is drawn off from the bot- 
tom of ithe settlement box 5 and by means of 
a pump 13 is forted through the pipe 14 
and discharged into the agitator tenk 4* of 
the second unit of the flotation machine. 
The apparatus is preferably so arranged 
that the pulp stands at the same level in the 
different units of the flotation device, and in 
the second unit of the cleaner’ machine 
which is described below, in which event 
the pumps are not necessary to lift the pulp 
but merely serve to assist in‘its movement. 
The arrangement of the apparatus may, 
however, be varied when necessary or de- 


‘sirable. In this unit the same operation 
takes place as in the?first unit, namely, agi- & 


tation in the tank 4*, overflow of froth with 
more or less water from the settlement box 
5° into the launder 12 and discharge of the 
pulp from the bottom of the settlement box 
5%. From the bottom of the settlement box 
5° the pulp is forced by means of a pump 
13° through pipe 14° and discharged into 
the agitator tank 4° of the third unit where 
the pulp is agitated and discharged into the 


settlement box 5° where the froth with some § 
water is drawn off into the launder 12. The, 


pulp after treatment in the third unit is 
discharged from the bottom of the settle- 
ment box 5° as tailings or waste, the treat- 
ment above described in the three units of 
the flotation machine having practically ex- 
hausted the ore of its valuable parts. In 
practice I have attained by the treatment 


described a separation running as high as | 


95% of the sulfids. 

In conducting my process the operator con- 
stantly observes the condition of the material 
in the agitator tanks and on the surface of 
the settlement boxes 5, 5* and 5° of the flota- 
tion machine, and likewise observes the con- 
dition of the tailings being discharged from 
the machine. By such observation the op- 
erator is enabled to determine whether the 
sulfids or other ore values are being properly 
separated from the gangue. The appear- 
ance of flocculent masses of sulfids in the taal- 
ings indicates the use of too large an amount 
of oil, while the appearance of finely di- 
vided sulfids in the tailings indicates the 
use of too little oi]. Other indications are 
apparent to an operator after a httle expe- 
rience and. by properly manipulating the 
valve 8 which regulates the oil supply he is 


able to control the operation in such manner J] 


as to secure a maximum recovery, equal, as 
above stated, in some cases to 95% of the 
entire value contained in the ore. 

The launder or .pipe 12 receives the sul- 
fids, together with some water and gangue 
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from all three units of the flotation ma- 1 
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®o launder 22. 


5 box 19. Krom the bottom of the settlement 
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chine 3 and these sulfids are conducted from 
the Jaunder 12 to the cleaner machine which 
is designated generally by the numeral 15. 
In transit from the flotation machine to the 
cleaner machine the froth is conducted 
through a launder or pipe 16 and more 
water is supphed thereto, if necessary, 
through a pipe 17. The concentrates thus 
diluted are discharged into the agitator 
tank 18 of the cleaning apparatus and are 
there agitated with or without the addition 
of further oil, acid or other chemicals as 
may be desirable. From the agitator box 
18 the concentrates with the water carrying 


i; them are conducted to the settlement box’ 


19. The froth obtained in the primary or 
flotation machine 3 contains more or less 
gangue which is entrapped in the freth, and 
it is to purify the concentrates that L em- 
ploy the secondary or cleandr machine 15. 
The agitation of the concentrates in the sec- 
ondary machine has the effect of breaking 
them up to a considerable extent thereby 
causing the entrapped gangue to vecome 
separated from the oil coated concentrates. 
After. agitation of the concentrates in the 
tank 18, as above stated, the concentrates, 
together with the water added thereto, are 


conducted to the settlement box 19, in which» 


the gangue which has been freed from tke. 
concentrates settles to the bottom with w 
certain amount of the sulfids. The level of 
the material in the cleaning machine 15 is 
so regulated by means of suitable valves 
that the overflow lips 20 and 20* of the 
settlement boxes 19 and 19? extend slightly 
above the lower surface of the froth 21, the 
purpose heing to prevent any escape of free 
flowing water with the froth 21 into the 
As a result of this arrange- 
ment some of the froth and all of the slime 
carrying water will be prevented from over- 
flowing into the launder 22 and will be car- 
ried down to tha bottom of the settlement 


box 19 the water carrying with it such 
gangue as has been freed from the froth and 
also carrying such of the sulfids es have 
failed to flow over the lip 20 is forced by 
ihe pump 23:through the pipe 24 and dis- 
charged into the second agitator tank 18% 


of the cleaning machine. The operation in | 


the second unit of the cleaning machine is 
precisely the same ‘as that described in the 
first unit, the overflow at the lip 20* being 
‘adjusted’.as described in connection with 
the first unit to prevent foul. water from 
-overflowing into the launder 22. The dis- 
charge from the bottom of the settiement. 
“box 19 will therefore contain not only such 
of the gangue as has been freed from the 
oil-coated sulfids, but will also contain a 
‘small amount of the sulfids. The discharge 
from ‘the bottom of the second settlement 
box 192 of the cleaner machine is therefore 


forced by a puinp 20 or otherwise conducted 
through pipe 21° and discharged into the 
agitator tank 4.or 4 of the flotation ma- 
chine and carried through the rest of the 
apparatus, together with the fresh pulp. 

By the means above described, I remove a 
large portion of the impurities from the con- 
centrates formed in the flotation machine, 
and by conducting the material drawn off 
from the bottom of the settlement tank 19 
of the cleaner machine and retreating the 
same in. the primary or flotation machine I 
effectually guard against any loss of con- 
centrates in the cleaning operation. The 
agitators 25 shown in the agitator tanks of 
the flotation and cleaning machines may be 
of any preferred form and rotated by any 
means available. 

As an example of the way in which these 
improvements may be used the following 


description is given of the treatment of a 


parcel! of ore by‘ this method. The material 
treated was the slimy portion of an ore con- 
sisting principally te quartz, blende (the 
sulfid of zine) and varying amounts of de- 
composed granite in which the feldspars 
were largely keolinized. About 92% of this 
raaterial was fine enough to pass through a 
150 mesh screen. Unless a coagulant were 


used a portion of the sime containing a val- 
i Pact 


uable amcunt of zine would remain in sus- 
pension for over 24 hours. The pulp as pro- 
duced contained from 20 to 1989 or ramore 
parts of water by weight to one part of ore, 


| whereas the ratio should have been from 


two and one half to one to four to one. To 
this pulp while in transit to the thicaeners, 
was added an amount of commercial sal- 
furic acid equivalent to from cne quarter to 
one half pound per ton of ore treated. At 
times a decided oder of hydrogen sulfid 
could be noticed around the pulp thickeners. 
The thickened pulp, usually showing no free 


acidity, was led to the flotation machine in 


which it was heated by live steam to enlarge 
and expand the gas bubbles generated by the 
acid and to facilitate the coating of the sul- 
fid particles with the coating reagent which 
was added in the flotation machine. The 
amount of oil necessary to produce the 
proper result cannot be determined in ad- 
vance owing to variations in the rate of flow 
of pulp through the apparatus, differences 
in the degree of dilution of the pulp, « e. 
differences in the amount of ore carried hy 
the water, and variations in the composition 
of the ore, the ore sometimes running much 
higher in sulfids than at other times. There 
may also be other factors which have an 
effect upon the quantity of oil necessary to 
float the maximum percentage of the sulfids 
or other ore valiietr t any rate, I have 
found in practice that the only efhcient mode 
of carrying out the process is to constantly 
observe the resnits produced and to vary the 
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supply of oil accordingly. The flotation or 
separation machine used in the. test was of a 
character similar to that illustrated and de- 
scribed above. The pulp was thoroughly 
agitated to insure the coating of all of the 
sulfid particles with the proportionately 
very sinail amount of “candle maker’s red 
oil” which was used as the coating agent. 
After treatment in the three units of the 
separation machine the gangue matter as 
tailings was run to waste from the bottom 
of the settlement box of the third unit. The 
concentrates which had overflowed from the 
three sattlement boxes of the primary ma- 
chine were collected in the same launder 
and conducted to the secondary or cleaner 
ipachine, and in the cleaner machine the con- 
centrates were treated without further addi- 
tion cf oil or acid. From the cleaner ma- 
chine high grade concentrates were col- 
lected and rich tailings were returned to the 
second unit of the primary machine for re- 
treatment. In this test run the ore fed con- 
tained 23.3% zine, the concentrates §1.4%, 
zinc, and the tailings 3.2% zine, giving en 
indicated recovery of $1% ‘of the zinc in the 
ore treated. ,These results were in large 
pars due to the method of using the acid and 
retreating the concentrates made in the. pri- 
inary miechine, which concentrates con- 
sined but from 38% to 42% of zine before 
etreatment. 
Xé-will be understood that the apparatus 
diagrammatically illustrated in the draw- 
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ing raay be varied in form, the illustration 
and description of the apparatus referred to 
being introduced merely for the purpose of 
cleariy setting forth the several steps of. my 
process. 

T claim: 

i. ‘Tiké process of concentrating ore pulps 
comprising ® separation treatment which 
consits in adding te-the pulp a material 
which nveferentially coats the valuable par- 


ticles ox the ore, agitating the mixture, per- 


mitting the valuable parts of the ore to float 
in the form of a froth, separating the froth 
by overflowing it together with some of the 
water In order to insure overflow of the en- 


‘ tire mass of the froth, subjecting the sepa- 


rated froth to a cleaning treatment which 
consists in reagitating the concentrated ma- 
terizl to free impurities entrapped there- 
with, permitting the concentrates to again 


form a froth and allowing the impurities to 


settle, overflowing the froth without any free 
flowing water, and returning the settled im- 
purities end the part of the froth not carried 
into the overflow. to the part of the pulp 
which is undergoing the separation treat- 
ment. 

2. A continuous process of concentrating 
the valuable constituents from ore pulps 
comprising the addition to the pulp of an 
acid precipitant adapted to react upon the 


| ore, allowing a time interval to elapse prior 
‘to subjecting it to the separation treatment, 
then subjecting the pulp to a separation 
treatment comprising the steps of adding a 
material which will preferentially coat the 
valuable particles of the ore and separating 
said coated particles as a concentrate by fio- 
| tation. 
- 3. A continuous process of concentrating 
the valuable constitutents from ore pulps 
‘comprising the addition’ to the pulp of an 
acid precipitant adapted to react upon: the 
ore, allowing a time interval to elapse prior 
to subjecting it to the separation treatment 
then subjecting the pulp to a separation 
treatment comprising the steps of adding a 
non-metallic material which will preferen- 
tially coat the valuable particles of the ore 
and separating said coated particles as a.con- 
centrate. 
4. A continuous process of concentrating 
the valuable constituents from ore pulps 
comprising the addition of an acid precipi- 


tant to the pulp, allowing a time interval to. 4 


elapse prior to subjecting it to the separa- 
tion treatment, then subjecting the pulp toa 
separation treatment comprising the steps of 
adding a material which will preferentially 
coat the valuable particles ae the ore and 
separating said coated particles as a concen- 
trate by flotation, subjecting the concentrate 
thus produced to a cleaning treatment which 
consists in agitating’ the concentrated mate- 
rial, permitting the concentrates to float, re- 
moving the concentrates from the top of the 
mixture, and returning the material which 
settles after the cleaning agitation to the 
part of the pulp which has passed through 
the first two steps specified and which is 
undergoing the separation treatment. 

5. A continuous process of. concentrating 
the valuable constituents from ore pulps 
comprising the addition of an acid precipi- 
tant to the pulp, allowing a time interval to 
elapse prior to subjecting it to the separa- 
tion*treatment, then subjecting the pulp toa 
separation treatment comprising the steps of 
adding a material which will preferentially 
coat the valuable particles of the ore and 
separating said coated particles as a concen- 
trate, subjecting the concentrate thus pro- 
duced to a cleaning treatment. which consists 
in agitating the concentrated material, re- 
moving the concentrates from the mixture, 
and returning the rest of the mixture to the 
part of the pulp which has passed through 
the first two steps specified and which is un- 
dergoing the separation treatment. 

6. A continuous process of thickening and 
concentrating ore pulps comprising the ad- 
dition to the thin pulp of an acid precipitant 
adapted to react upon the ore and producing 
a thickened pulp by separating water, then 
subjecting the thickened pulp to a separation 
treatinent comprising the steps of adding a 
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material which will preferentially coat the 
valuable particles of the ore, and separating’ 


said coated particles as a concentrate by flo- 


| tation. 


7. A continuous process of thickening and 


| concentrating ore pulps comprising the ad- 


dition of an acid precipitant to the. thin 


| pulp, producing a thickened pulp .by sep- 


arating water, then subjecting the thickened 
pulp to a separation treatment comprising 


the steps of adding a material which will | 


preferentially coat the valuable particles of 
the ore, and separating said coated particles 
as a concentrate by flotation, subjecting the 


¥ concentrates thus produced to a cleaning 
treatment which consists in: agitating the 


concentrated material, permitting the con- 


centrates to float, removing the concentrates 


from the top of the mixture, and returning 
the materia! which settles after the cleaning 
agitation to the part of the pulp fvhich is 
undergoing the separation treatment after 


| the thickening step. 


8. The process of concentrating ore pulps 
comprising a separation treatment which 
consists in adding to the pulp a material 


‘which preferentially coats the valuable par- 


ticles of the ore, agitating the mixture, per- 
mitting the valuable particles of ore to float 
in the form of a froth, separating the froth 
with some of the water in order to insure 
separation of the entire mass of the froth, 


'" subjecting the separated froth td a cleaning 


treatment which consists in reagitating the 
concentrated material to free impurities en- 
trapped therewith, perinitting the concen- 
trateS to again form a froth and allowing 
the impurities to settle, removing the froth 
without water, and returning the settled im- 
purities and the part of the froth not re- 
moved to the part of the pulp ‘which is 
undergoing the separation treatment. 

9. The process of concentrating ore pulps 


comprising a separation treatment which’ 
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consists in adding to the pulp a material 
which preferentially coats the valuable par- 
ticles of the ore, agitating the mixture to 
bring the coating materia! into contact with 
all of the particles which can be made to float, 


separating the floating coated material as a. 
concentrate with scme of the water thereby: 


insuring removal of all of the floating ma- 
terial, subjecting this separated material to 
a cleaning treatment to permit the imputi- 


ties remaining therewith to settle and re-- 
floating the concentrates, removing the up-~ 


per purest part of the cleaned concentrates 
and returaing the impurities and the re- 
‘maining part of the concentrates to the part 
of the pulp which is undergoing the initial 
flotation treatment prior to the cleaning 
Operation. ; 
10. The process of concentrating ores 
which consists in adding to the ore a ma- 


terial which preferentially coats the valu- , 


able particles of the ore, separating * said 
coated valuable particles from the gahpue 
by floating said coated valuable particles tn 
.water, separating the floating coated pa 


ticles as a concentralé with some of the- 


water thereby insuring removal of ali of the 
floating valuable particles, subjecting this 
separated material. to a cleaning treatment 
to permit the -impurities remaining there- 
with to settle and refloating the concen- 
trates, removing the upper purest part of 
the cleaned concentrates, and returning the 
impurities and the remaining part of the 
concentrates to the part of the ore which 1 
undergoing the initial flotation trdetiiont 
«prior to the cleaning operation. 

In testimony whereof, I have subscribed 
my name. 


JAMES M. HYDR 
Witnesses: 


J: Broce Kremer, 
Watter A. Scorr. 


Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner cf Patents, 
Washington, D. C.” : 
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PROVISIONAL SPECIFICATION. 


Communicated by Axcipe Fromenr of Traversella, in the Kingdom of Italy, 
Kogineer. 


‘* Improvements relating to the Concentration of Ores’’ 


{, Henry ris Lake, of the Firm of Haseltine, Lake & Co., Patent Agents, 
45, Southampton Buildings, in the County of Middlesex, do hereby declare the 
nature of this invention to be as follows: 


The following phenomena, studied by the inventor, have served as the basis 
% of the process which forms the subject of this invention. 

§. When the natural sulphides reduced to powder are ynoistened by a fatty 
substance, they have a tendency io unite in spheruies and to float upon the sur- 
face of water. 

. 2, This tendency is simply retarded by the specific weight, and opposed by the 
10 gangue which imprisons the moistened sulphides in its pulverulent mass. 

'$. If a gas of any kind is liberated in this mass, the bubbles of the gas become 
covered with an envelope of sulphides and thus rise readily to the surface of the 
liquid where they form a kind of metallic magma. 

y ‘The formation of these metallic spherules is singularly active if the gas 

15 is tn & nascent state. 

Thus for example, if in a test tube there ig placed say ten, grammes of sul- 
pemeee copper ore with its gungue, a gram, of limestone, the whole reduced 
o powder, und if there is added thereto thirty graimmes of water, a few drops 
of sulphuric: acid and a thin hg of ordinary oil, and the mixture then agi- 

20 tated for a brief space, the whole of the chalcopyrite will instantly rise to the 
top of the liquid ‘The metallic spkerules, pressed one against the other, will 
become grouped in a magma clearly separated from the rest of the liquid..-If 
the limestone is in excess or readily attackable, the rapidity of the separation 

_fs so great that the chalcopyrite is farcibly projected outside the vessel. There 

25 is therefore ® proportion to be sought for a given ore and limestone. : 

The small quantity of gangue mechanically conveyed gradually fails and the 
sulphides remain in a state of almost complete purity. Such is the principle. 

hus, the rapidity of thé formation of the spherules and their ascension is in 
direct ratio to the quantity of gas produced in a given time. 


1 


30 Examprie | 


‘A cuprous ore containing 12% of chalcopyrite, 15% of iron ite, 20% of 
carbonfte af iron, 16% of ‘lente and enete und me of iow ae 
‘heen submitted to my suid process. It should be stated that this ore could not 
be enriched economigally by any known means. 

35 Only & few seconds were necessary for completely separating the suiphide- of 
copper from the rest of the gangue in which mo single trace of copper could be 
discovered by analysis. 


a 


EXaMPpye 2, 


A calcitous ore having 10% of lead and unmarketable with such e proportion, 
[Price 8d.) 
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has been treated in the same manner and with the same success. There are 
several operations which are distinct but which are connected in carrying the 
process into practice; the formation of the spherules and their separation from 
the gangue, then separation of the product of the concentration from the oil and 
recovery of this latter for readmission to the cyele of operations. The products § 
of the concentration form cakes. 


Dated this 4th day of June 1902. 


_HASELTINE LAKE & Co 
45 Southampton Buildings, London, W.C.! 
Agents for the Applicant. 10 


COMPLETE SPECIFICATION. 
‘‘Improvements relating to the Concentration of Ores ”’ 


I, Henry Harris Lax, of the Firm of Haseltine, Lake & Co., Patent Agents, 
45, Southampton Buildings, in the County of Middlesex, do hereby declare the 
nature of this invention and in what manner the same is to*be performed, to be 15 
particularly described and ascertained in and by the following statement:— ~ 


This invention has refeience to the concentration of ‘metalliferous ores and, 
earths for the purpose of separating and recovering therefrom the finely divided 
metal or metatlic compounds, and congists of a modification of what is known 
as the oil process ef ore concentration. 20 

The following phenomena, studied by the inventor, have served as the basis © 
of the process which forms the subject of this invention. 

1. When the natural sulphides reduced to powder are moistened by a fatty 
substance, they have a tendency to uilite in spherules and to float upon the sur- 
face of water. 25 

2. This tendency 1s simply retarded by the-specific weight’ and opposed by the 
gangue whick impriséns the moistened sulphides in its pulverulent mass. 

3. If a gas of any kind is liberated in this mass, the bubbles of the gas become 
covered with an envelope of sulphides and thus rise readily to the surface of the 
liquid where they form a kind of metallic magma. 30 

4. Tke formation of these metallic spherules is singularly active if the gas 
is in a nascent state. 

Thus for example, if in a test tube there is placed say ten grammes of stl- 
phuretted copper ore with its gangue, a gram of limostonc, the whole reduced 
io powder, and if there is added thereto thirty grammes of water, a few drops 35 
of sulphuric acid and a thin layer of ordinary oil, and the mixture then agi- 
tated for a brief space, the whole of the copperpyrite will instantly rise to the 
top of the liquid. The metallic spherules, pressed one against the other, will 
become grouped in a magma clearly separated from the rest of the liquid. Jf 
the limestone is in excess, or readily attackable, the rapidity of the separation 40 
is so great that the copperpyrite is forcibly projected outside the vessel There 
is therefore a proportion to-be sought for a given ore and limestone. _ 

The small quantity of gangue mechanically conveyed gradually falls and the 
sulphides remain in a state of almost complete purity. Such 7s the principle, . 

Thus, the rapidity of the formation of the spherules and their ascension is in “45 
direct ratio to the quantity of gas produced in a given time. an 


ExaMere 1. 


A cuprous ore containing 12% of copperpyrite, 15% of iron. pyrite. 20% of 
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carbonate of iron, 16% of dolomite and calcite and 37% of various gangues have 
been submitted to my said process. It should be stated that this ore could not 
be enriched economically by any known means. 

Only a few seconds were necessary for completely separating the sulphide of 
copper from the rest of the gangue in which no single trace of copper could be 
discovered by analysis. 


EXAMPLE 2. 


An ore having 10% of lead and unmarketable with such -a proportion, 
oas‘béen treated.in the same manner and with the same success. There are 
several operations which are distinct but which are connected in carrying the 
process into praetice; the. formation of the spherules and their separation from 
athe gangue, ther separation of the product of the concentration from the.oil and 
recovery of this latter for readmission to the cycle of operations. The products 
of the concentration form cake. 


Having now particularly described and ascertained the nature of my ‘said 
invention and in what manner the same is to be performed, as communicated 
to me by my foreign correspondent, I declare that what I claim is:— 


The hereindescribed’ process for the concentration of metalliferous’ ores and 
earths which consists in mixing the finely powdered ore or earth with water, add- 
ing a suitable oil and then hberating a gas in the mixture substantially as 


“described and for the- purpdse specified. 


Nated this 4th day of March 1903. 
HASELTINE LAKE & Co 
45 Southampton Buildings, London, W.C. 
Agents for the Applicant. 7 
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